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100  Years  of  Progress  in  Transportation 

The  pictures  on  the  facing  page  show  100  years  of  progress  in 
transportation. 

1 .  What  was  the  greatest  speed  reached  by  a locomotive  in  1 849? 


in  1905? 


2.  The  greatest  speed  of  the  1905  locomotive  was  about  how 
many  times  as  fast  as  the  greatest  speed  of  the  1849  locomotive? 

3.  In  1800  the  greatest  speed  ever  attained  over  a given  route  of 
travel  was  on  horseback,  about  20  m.p.h,  (miles  per  hour).  The 
top  speed  of  the  1849  locomotive  was  how  many  times  as  much  as 
the  greatest  speed  of  a traveller  on  horseback? 

4.  What  was  the  greatest  speed  of  an  airplane  in  1933?  in  1946? 


in  1950? 


5.  By  how  much  was  the  greatest  speed  of  an  airplane  increased 
from  1933  to  1946?  from  1946  to  1950? 

6.  The  speed  of  sound  is  about  750  m.p.h.  at  sea  level.  How 
much  greater  than  the  speed  of  sound  is  the  greatest  speed  ever 
attained  by  a 1950  airplane? 

7.  The  clock  faces  below  show  the  time  it  was  in  different  cities 
along  the  route  a pilot  took  when  he  left  Toronto  on  a cross- 
country flight  to  Vancouver.  What  is  the  standard  time  belt  in 
which  Toronto  is  located?  Vancouver?  What  is  the  difference 
in  time  (in  hours)  between  these  two  cities? 

8.  The  pilot  arrived  in  Vancouver  at  1:30  A.M.,  P.S.T.  What 
was  the  actual  time  taken  for  the  flight? 

★ 9.  What  was  the  time  in  Toronto  when  the  pilot  arrived  in 
Vancouver? 

TORONTO  WINNIPEG  CALGARY  VANCOUVER 


3 -45  PM. 
C5.T 


2. -45  PM 
M.5.T 


h45  PM. 
P.5.T 


Eastern  Standard. 
Time 


Central  Standard  Mountain  Standard  Pacific  Standard 


Time 


Time 


Time 


MILLIONS 


HUNDREDS  TENS  ONES 


ii_n 


HUNDREDS  TENS  ONES 

ufl 


fi' 


THOUSANDS  A / WES  A 

rtNS  ONES  I 1 iHUNoflcDs  tews  ones|  f 

nljMJ 


0 5 0 6 

Our  Number  System 


I 3 4 


1 . The  number  shown  is  read,  “Two  hundred  seventy  million, 
five  hundred  six  thousand,  one  hundred  thirty-four.”  Cover  the 
number  shown  for  the  millions’  house,  and  then  read  the  number. 

2.  Dick  read  the  number  750,420  as  follows:  “Seven  hundred 
fifty  thousand,  four  hundred  and  twenty.”  What  is  wrong  with 
the  way  he  read  it? 

3.  Read  the  following  numbers: 

a.  47,350  b.  102,568  c.  12,700,500  d.  1,010,000 

4.  There  is  a manikin  missing  from  one  place  in  the  thousands’ 
house.  What  is  the  name  of  this  place  in  the  number  system? 

5.  What  place  in  the  number  system  does  the  missing  manikin 
represent  in  the  millions’  house  shown  above? 

6.  What  symbol  is  used  to  show  a vacant  place  in  a number? 

7.  What  do  we  mean  when  we  say  that  zero  is  a place  holder? 

8.  Show  that  each  digit  in  a number,  such  as  23,405,  is  a place 
holder.  Give  the  name  of  the  place  held  by  the  5 ; by  the  0 ; by 
the  4;  by  the  3;  by  the  2. 

9.  If  there  were  another  house  to  the  left  of  millions,  this  house 
would  represent  billions.  There  are  how  many  places  in  the  num- 
ber one  billion?  Write  this  number  with  figures. 

10.  Write  with  figures: 

a.  Two  billion  five  hundred  million  c.  One  million  one  hundred 

b.  Ten  billion  ten  million  d.  One  hundred  thousand  one 

1 1 . The  next  place  to  the  left  of  hundred  billions’  place  repre- 
sents trillions.  Write  one  trillion  with  figures. 

12.  It  is  estimated  that  World  War  II  cost  one  trillion,  one  hun- 
dred seventeen  billion  dollars.  Write  this  amount  with  figures. 
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TENS 

ONESv, 

HUNDREDS 



Numbers  May  Be  Regrouped 

1 . What  number  do  the  cards  in  place-value  chart  A represent? 

2.  How  were  the  cards  regrouped  to  form  the  number  repre- 
sented in  place-value  chart  B? 

3.  Show  how  to  regroup  the  number  120  to  subtract  120 

in  the  example  at  the  right.  ~ 90 

4.  In  place-value  chart  A,  if  one  of  the  tens  is  re- 
grouped as  ones,  how  many  cards  will  there  be  in.  the  hundreds’ 
pocket?  in  the  tens’  pocket?  in  the  ones’  pocket? 

5.  In  place-value  chart  B,  if  all  the  cards  in  the  tens’  pocket  are 
regrouped  as  ones,  how  many  cards  will  there  be  in  the  ones’  pocket? 

6.  How  many  tens  are  there  in  150?  in  250?  in  700? 

7.  How  many  ones  are  there  in  each  number  in  problem  6? 

8.  How  many  hundreds  are  there  in  7400?  in  2900?  in  12,000? 

9.  How  many  tens  are  there  in  each  number  in  problem  8? 

10.  Express  4530  as  hundreds;  as  tens. 

In  4530  there  are  45  hundreds  and  30  ones. 

Likewise,  there  are  453  tens  in  4530  ones. 

1 1 . In  each  of  the  following,  express  the  number  of  hundreds ; 
the  number  of  tens : 

a.  490  c.  20,540  e.  30,500  g.  70,390 

b.  1730  d.  1080  f.  41,610  h.  300,500 

i.  There  are  how  many  ones  in  a?  in  h? 

12. ^  Write  with  figures:  one  thousand  thousands.  How  do  we 
read  this  number? 

1 3.  How  many  thousands  does  it  take  to  make  a million? 

14.  Write  with  figures:  one  thousand  millions. 

15.  How  many  millions  does  it  take  to  make  a billion? 


-3- 


Exact  and  Approximate  Numbers 


The  picture  shows  Old  Faithful  Geyser 
which  is  located  in  Yellowstone  National  Park. 

Old  Faithful  erupts,  on  the  average,  every 
66  minutes.  There  is  always  some  error  in 
all  measurement;  hence,  it  is  not  possible 
for  a measurement  to  be  exact.  The  meas- 
ured time  from  one  eruption  to  the  next  is 
66  minutes,  so  we  can  say  that  the  geyser 
erupts  approximately  once  in  an  hour.  This 
is  a rough  approximation  of  the  measured 
time  between  eruptions. 

If  we  count  the  number  of  eruptions  of  the  geyser  in  a day,  this 
number  is  exact.  Numbers  which  represent  measurements  are 
not  exact,  but  numbers  which  are  found  by  counting  are  exact. 

1 . If  eruptions  of  Old  Faithful  occur  approximately  once  in  an 
hour,  approximately  how  many  eruptions  are  there  in  a day? 

2.  Show  that  there  will  be  approximately  22  eruptions  in  a day 
if  eruptions  occur  on  the  average  of  once  in  66  minutes. 

3.  Express  each  of  the  following  to  the  nearest  hour: 

1 hr.  40  min.;  3 hr.  16  min.;  5 hr.  57  min. 

4.  Express  the  cost  of  the  following  items  to  the  nearest  dollar: 
a shirt  marked  at  $2.98;  a suit  marked  at  $49.75. 

5.  In  which  of  the  statements  below  are  the  numbers  most  likely 
to  be  exact  (counted),  and  in  which  are  they  most  likely  to  be 
approximate  (measured)? 

a.  There  are  about  28,000  people  at  a football  game. 

b.  There  were  13,247  paid  admissions  to  a baseball  game. 

c.  The  distance  from  coast  to  coast  is  3000  miles. 

d.  The  distance  from  the  earth  to  the  moon  is  240,000  miles. 

e.  An  airplane  reached  an  altitude  of  33,560  feet. 

f.  Mr.  Brown  is  90  years  of  age. 

g.  Henry  has  $120.60  in  his  bank  account. 

h.  A whale  weighs  150,000  pounds. 

i.  The  distance  around  the  world  at  the  equator  is  25,000  miles. 
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Frederic  Lewis 


The  speed  of  light  or  of  radio  waves  is  approximately  186,000 
miles  a second.  A more  nearly  accurate  figure  is  186,285  miles  a 
second.  We  use  round  numbers  to  express  the  speed  as  186,000 
miles  a second.  This  round  number  shows  that  the  true  speed  a 
second  is  closer  to  186,000  miles  than  it  is  to  187,000  miles.  The 
first  two  or  three  figures  from  the  left  in  a large  number  usually 
give  a good  idea  of  how  large  the  number  actually  is. 

1.  When  the  number  186,285  is  rounded  off,  what  is  used  to 
replace  each  figure  dropped? 

The  following  rules  govern  the  rounding  off  of  whole  numbers: 

A.  Use  a zero  to  replace  each  figure  dropped  in  rounding  off 
a number. 

B.  When  the  first  figure  to  be  dropped  is  5 or  more,  increase 
by  1 the  next  figure  to  the  left.  Thus,  756  is  760  to  the  nearest 
ten,  or  800  to  the  nearest  hundred. 

C.  When  the  first  figure  to  be  dropped  is  less  than  5,  drop  it 
and  all  figures  to  the  right  of  it.  Thus,  643  is  640  to  the  nearest 
ten,  or  600  to  the  nearest  hundred. 

2.  Round  off  the  following  to  the  nearest  dollar: 

a.  $7.35  b.  $9.50  c.'  $3.48  d.  $.58  e.  $1.49 

3.  Round  off  the  following  to  the  nearest  100: 

a.  768  c.  1949  e.  9949  g.  1764 

b.  1157  d.  1962  f.  9951  h.  525 

4.  Round  off  each  number  in  problem  3 to  the  nearest  thousand. 

5.  Round  off  each  of  the  following  numbers  to  the  nearest  10,000 ; 
to  the  nearest  100,000: 

a.  465,300  c.  550,500  e.  1,346,700 

b.  328,600  d.  995,300  f.  9,954,000 

Which  of  the  numbers  in  problem  5 on  page  4 probably  are 

numbers  which  have  been  rounded  off? 
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Looking  for 
Danger  Spots 


Ewing  Galloway 


This  test  will  show  how  well 
you  are  able  to  work  the  kinds 
of  examples  you  have  studied 
in  previous  grades. 

If  you  make  errors  in  any  of 
the  processes  in  whole  numbers, 
take  the  diagnostic  tests  in  those 
processes.  Do  the  same  for 
fractions  and  decimals.  The 
directions  on  page  7 will  show 
where  to  find  the  study  helps 
and  the  diagnostic  tests  to  use. 


Whole  Numbers  Common  Fractions  Decimal  Fractions 


I.  Addition : 


1.736  2.  $ 4.87 

358  23.54 

407  9.75 

935  17.86 

689  4.98 

3. 

4 

5| 

_4. 

4.  li 
4f 
2f 

5.  .47 
.58 
.25 
.68 

6.  14.8 

9.6 

3.7 
11.4 

n.  Subtraction; 

1.  7213  2.  10302 

4215  9305 

3.  17f 

n 

4.  Hi 

4^ 

5.  .703 
.518 

6.  4.75 
3.98 

in.  Multiplication: 

1.  78  2.  609 

T7  507 

3.  7J  X 3 

4.  9 X 

1 _ 

3 ~ 

5.  4.36 

9 

6.  3.25 
1.2 

IV.  Division: 

I.  17)9524 

3.  36  4- 

. 4 _ 

9 ~ 

5.  1^2 

2.  36)75204 

4.  li  4 

•3f  = 

6.  .8716 
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How  to  Find  the  Help  You  Need 


A diagnostic  test  in  each  process  will  show  whether  you  need  to 
study  any  of  the  kinds  of  examples  included  in  the  test.  The  study 
helps  and  diagnostic  tests  in  this  book  may  be  found  on  the  pages 
given  in  the  following  table. 


Process 

Whole 

Numbers 

Fractions 

Decimals 

Study 

Helps 

Test 

Study 

Helps 

Test 

Study 

Helps 

Test 

Addition 

8 

9 

47 

49 

93 

94 

Subtraction 

12 

13 

54 

55 

95 

96 

Multiplication 

16 

17 

63 

65 

102 

103 

Division 

20,  24 

21,26 

70-73 

74 

116-117 

117 

1 . On  what  page  are  the  Study  Helps  for  addition  of  whole 
numbers  given? 

2.  On  what  page  is  the  diagnostic  test  in  addition  of  whole  num- 
bers given? 

3.  Each  test  item  numbered  with  a Roman  numeral  has  a key 

number  in  parentheses  ( ).  This  is  the  number  of  the  page  on 

which  you  will  find  the  kind  of  examples  you  need  to  practice.  On 
what  page  can  you  find  practice  exercises  keyed  to  Set  I in  the 
Diagnostic  Test  in  Addition  of  Whole  Numbers? 

4.  You  should  keep  a record  of  the  scores  which  you  make  on 
diagnostic  tests  to  see  how  your  work  improves. 

5.  Each  test  item  numbered  with  Roman  numerals  in  a diag- 
nostic test  contains  at  least  three  examples.  (See  the  test  for  sub- 
traction of  whole  numbers  on  page  13.)  After  your  test  paper  is 
scored,  if  you  have  only  one  of  the  three  examples  incorrect  in  any 
test  item,  correct  the  example.  Very  probably  you  made  a careless 
error.  If  you  have  more  than  one  example  incorrect  in  any  of  the 
items,  you  should  turn  to  the  keyed  Study  Helps  for  help  with  that 
part  of  the  test. 
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Important  Points  in  Addition  of  Whole  Numbers 


1 . If  you  are  not  sure  of  all  of  the  facts  in  addition,  study  these 


facts  in  the  table  on  page  338. 

2.  You  must  be  able  to  add  a two-place  number  and  a A 7 
one-place  number  just  as  you  add  two  one-place  numbers.  4 

Add  downward  in  A and  think,  “11,  20,  25.”  When  zero  0 

occurs  in  a column, skip  the  zero  and  add  the  next  number.  9 

Add:  8 +7;  18 +7;  28 +7;  38 +7.  When  7 , 

is  added  to  a number  ending  in  8,  the  sum  will  always  end 
in  what  number? 


4.  What  is  the  sum  of  the  numbers  in  the  ones’  column 
in  B? 

5.  Why  is  it  necessary  to  carry  1 ten  to  the  tens’  col- 
umn in  B? 


B 74 
38 
56 


6.  Find  the  sum  in  B.  By  use  of  round  numbers,  show  that  the 

answer  168  is  sensible.  Think,  “70  + 40  + 60.”  Ex- 
plain how  each  of  these  numbers  was  found.  C 

7.  When  you  copy  numbers  to  be  added,  all  ones 
must  be  in  the  ones’  column.  Likewise,  all  tens  must  be 
in  the  tens’  column,  hundreds  in  the  hundreds’  column, 
and  so  on. 

What  is  the  sum  of  the  numbers  in  the  ones’  column  in  C?  How 
many  tens  are  carried  to  the  tens’  column?  Find  the  answer  in  C. 

8.  How  can  you  tell  by  approximation  that  the  sum  in  C must 
be  less  than  10,000? 


9.  Add  the  following  examples  and  show  by  approximation 
that  your  answer  is  sensible. 


a 

b 

c 

d 

e 

47 

138 

749 

38 

946 

936 

609 

1258 

905 

4027 

758 

405 

9 

74 

68 

88 

53 

57 

86 

309 

10.  When  you  add 

two-place  numbers. 

what 

is  the  greatest 

number  to 

be  carried 

when  a column  contains  three  numbers? 

four  numbers?  five  numbers? 


458 

9476 

5 

27 
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Diagnostic  Test  in  Addition  of  Whole  Numbers 


Write  the 
Check  your 

sums 

work. 

on  a paper  placed  below  each 

row  of  examples. 

a 

b 

c 

a 

b 

c 

I.  4 

3 

7 

n. 

47 

68 

51 

(340)  9 

6 

9 

(340) 

89 

74 

98 

6 

5 

5 

56 

80 

67 

8 

9 

6 

35 

53 

74 

7 

4 

8 

% 

79 

45 

III.  70 

403 

353 

IV. 

736 

7 

$ 3.58 

(340)  40 

508 

974 

(340) 

2945 

321 

17.29 

80 

307 

357 

48 

92 

9.14 

90 

904 

542 

109 

1458 

1.98 

60 

605 

629 

54 

65 

38.05 

50 

109 

375 

7 

704 

5.47 

Check  your  answers  with  those  given  on  page  334.  If  you  had 
more  than  one  example  incorrect  in  any  group,  review  the  Study 
Helps  on  page  8.  For  practice,  turn  to  the  page  in  parentheses. 

Magic  Squares 


A magic  square  is  a square  in  which  the  sum  of  the  numbers  in 
each  row,  column,  or  diagonal  is  the  same. 

A B C 


1 . The  numbers  along  one  diagonal  in  Square  A are  16,  11,  6, 
and  1.  What  is  their  sum?  What  is  the  sum  of  the  numbers  in 
each  row  and  in  each  column  in  A?  in  B? 

★2.  Find  the  missing  numbers  in  C to  make  a magic  square. 
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Our  Country  Grows  Smaller 

1 . What  was  the  shortest  time  required  to  cross  Canada  from 
Montreal  to  Vancouver  in  1886?  In  1937?  How  long  does  it 
take  today? 

2.  How  many  hours  longer  was  the  train  trip  of  1886  than  the 
train  trip  of  today? 

3.  How  many  hours  shorter  was  the  plane  trip  of  1937  than  the 
train  trip  of  1886? 

4.  The  time  required  for  the  plane  trip  today  is  about  what 
fraction  of  the  time  required  to  make  the  train  trip  in  1886? 

5.  The  distance  by  rail  from  Montreal  to  Vancouver  is  approxi- 
mately 2930  miles.  Find  the  average  speed  of  the  train  in  1886; 
of  the  trains  of  today. 

6.  If  the  air  distance  from  Montreal  to  Vancouver  is  approxi- 
mately 2575  miles,  what  was  the  average  speed  of  the  plane  which 
made  the  record  flight  in  1937?  What  is  the  average  speed  of  the 
planes  which  regularly  fly  this  route  today? 

★7.  What  is  meant  by  “Our  country  is  growing  smaller”? 
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PROBLEMS  WITHOUT  NUMBERS 


In  the  following  problems,  tell  whether  to  add  or  subtract: 

1 . If  you  had  a certain  amount  of  money  and  spent  part  of  it, 
how  do  you  find  the  amount  you  had  left? 

2.  You  know  the  total  number  of  black  and  white  marbles 
in  a bag.  If  you  know  the  number  of  black  marbles,  how  do  you 
find  the  number  of  white  marbles? 

3.  If  you  know  the  amount  of  money  which  Mary  earned  on 
two  different  days,  how  do  you  find  the  amount  she  earned 
both  days? 

4.  You  know  the  amount  of  money  Jane  had  left  after  she 
spent  some  of  it  and  also  the  amount  she  spent.  How  do  you  find 
the  amount  she  had  at  first? 

5.  Walter  needs  a certain  amount  of  money  to  buy  a baseball. 
If  you  know  the  amount  he  now  has  and  the  cost  of  the  ball,  how 
do  you  find  the  amount  he  needs? 

6.  If  you  know  the  sum  of  two  numbers  and  one  of  the  numbers, 
how  do  you  find  the  other  number? 

7.  If  you  know  the  difference  between  two  numbers  and  the 
smaller  number,  how  do  you  find  the  larger  number? 

★8.  Make  problems  with  numbers  to  illustrate  each  of  the  seven 
previous  problems. 


A MAGIC  SQUARE 

The  square  on  the  right  has  some  of  its 
cells  vacant 

1 . Copy  this  square  and  fill  in  the  miss- 
ing numbers. 

★ 2.  If  the  cell  containing  1 5 were  vacant, 
could  you  find  all  of  the  missing  numbers? 
Explain? 


9 

2 

3 

13 

5 

11 

10 

?/ 

9 

? 

6 

12 

9 

14 

15 

9 

A 


C 


B 


TENS 

ONES 

TENS 

ONES 

^ : 

Blii 

,nnn.nnn.n..n.nn 

IftPi 

Q|Di>Q,Q 

n n n 

TENS 

ONES 

nnnnn$ftfl6«NN 

Important  Points  in  Subtraction  of  Whole  Numbers 


1 . If  you  are  not  sure  of  all  the  facts  in  subtraction,  study  them 
in  the  table  on  page  339. 

2.  Use  the  charts  above  to  show  how  to  subtract  28  from  53. 

a.  What  number  do  the  cards  in  place-value  chart  A represent? 

b.  How  is  the  number  in  A regrouped  to  show  the  number  in  B? 

c.  The  cards  not  crossed  off  represent  the  answer  when  we  sub- 
tract 28  from  53.  What  is  the  answer? 

3.  Explain  how  the  numbers  are  regrouped  in  the  following: 

a.  843  b.  928  c.  835  d.  8371 
-216  -740  -268  -2586 

627  188  567  5785 

4.  Check  the  answers  in  problem  3 by  addition. 

5.  Show  that  the  answer  in  3a  is  sensible.  Think,  “216  is  about 
200.”  Prove  that  the  answer  must  be  a little  more  than  600. 

6.  Use  the  charts  below  to  show  how  to  subtract  285  from  503. 
Chart  B shows  how  one  of  the  hundreds  is  regrouped  as  tens ; 

chart  C shows  how  one  of  the  tens  is  regrouped  as  ones;  charts  C 
and  D show  503  regrouped  so  that  it  is  possible  to  subtract  285. 

Think : “285  is  approximately  300.”  Now  show  that  the  answer 
should  be  a little  more  than  200. 


A B 


5 03 
2 8 5 


2 1 8 


Diagnostic  Test  in  Subtraction  of  Whole  Numbers 


Subtract  and  check.  Write  the  answers  on  a paper  placed  below 
each  row. 


a 

b 

c 

a 

b 

c 

I. 

784 

541 

763 

IV. 

501 

706 

3004 

(341) 

156 

217 

148 

(341) 

239 

289 

1257 

II. 

618 

447 

658 

V. 

5000 

7010 

6001 

(341) 

135 

183 

196 

(341) 

1237 

4038 

3008 

III. 

912 

643 

845 

VI. 

7325 

6018 

4702 

(341) 

147 

259 

598 

(342) 

148 

57 

8 

Check  your  answers  with  those  given  on  page  334.  If  you  had 
more  than  one  example  incorrect  in  any  group,  review  the  Study 
Helps  on  page  12.  For  practice,  turn  to  the  page  number  given  in 
the  parentheses. 

'^'Thinking  in  Number 

1 . Give  an  illustration  to  show  whether  each  of  the  following 
statements  is  true  or  false. 

a.  If  two  equal  numbers  are  subtracted,  the  remainder  is  zero. 

b.  If  one  number  is  twice  as  large  as  another  number,  the  differ- 
ence between  these  two  numbers  is  equal  to  the  smaller  number. 

c.  If  two  unequal  numbers  are  subtracted,  the  remainder  is 
always  less  than  the  smaller  of  the  two  numbers. 

d.  If  the  remainder  in  a subtraction  example  is  added  to  the 

smaller  of  the  two  numbers,  the  sum  is  equal  to  the  difference 
between  the  larger  number  and  the  remainder.  763 

e.  In  the  example  on  the  right,  when  you  subtract  the 

4 from  the  7,  you  are  subtracting  400  from  700.  

f.  When  it  is  possible  to  subtract  two  three-place  numbers  with- 
out regrouping  one  of  the  numbers,  the  remainder  also  must  be  a 
three-place  number. 

g.  If  the  remainder  from  subtracting  two  unequal  numbers  is 
added  to  the  smaller  number,  the  sum  is  equal  to  the  larger  number. 
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First  Time  around  the  World— Without  Stopping 


In  March  1949,  Lucky  Lady  II,  a four-engine  airplane,  made  the 
first  non-stop  flight  around  the  world.  The  small  stars  on  the  map 
of  the  route  show  the  places  at  which  the  airplane  was  refueled  in 
the  air.  The  distance  from  one  place  of  refueling  to  the  next  is  a 
leg  of  the  round-the-world  flight. 

1 . The  large  star  on  the  map  represents  the  starting  point  of 
the  flight.  Where  did  the  flight  begin? 

2.  How  many  times  did  the  airplane  refuel  in  flight?  What 
are  the  names  of  the  places  of  refueling? 

3.  Copy  the  table  and  find  the  missing  data  from  the  map  on 
page  14. 


Leg  of  Flight 

Distance 

Time 

Average  Speed 

a 

Ft.  Worth  to  Azores 

p 

p 

250  m.p.h. 

b 

Azores  to  Dhahran 

p 

p 

270  m.p.h. 

c 

Dhahran  to  Manila 

p 

p 

242  m.p.h. 

d 

Manila  to  Hawaii 

p 

p 

242  m.p.h. 

e 

Hawaii  to  Ft.  Worth 

p 

p 

261  m.p.h. 

4.  What  was  the  longest  distance  covered  without  refueling? 
the  shortest  distance? 

5.  What  was  the  total  distance  of  the  flight? 

6.  The  time  required  for  each  leg  of  the  flight  is  expressed  as 
hours  and  minutes.  What  is  the  sum  of  the  minutes?  Since  60 
minutes  = 1 hour,  show  that  the  sum  is  approximately  equal  to 
2 hours. 

7.  Find  the  sum  of  the  hours.  Now  show  that  the  total  time 
of  the  flight  is  approximately  94  hours. 

8.  Assume  that  the  total  flying  time  was  94  hours.  The  average 
speed  of  the  entire  trip  was  nearest  to  which  speed  in  the  table? 

9.  Show  that  94  hours  is  equal  to  3 days,  22  hours. 
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Important  Points  in  Multiplication  of  Whole 
Numbers 

1 . If  you  are  not  sure  of  all  of  the  facts  in  multiplication,  study 
them  in  the  table  on  page  339. 

2.  Multiply  48  by  3. 

Multiplication  is  a short-cut  method  to  find  the  sum 
when  all  numbers  to  be  added  are  the  same.  Solve  the 
example  by  addition. 

When  there  is  a number  to  be  carried  from  the  ones’ 
place  in  multiplication,  prove  that  you  first  multiply  the 
tens’  number  and  then  add  the  number  to  be  carried. 

3.  Multiply  546  by  304. 

a.  Multiplying  by  304  is  the  same  as  multiplying 
by  300  and  what  other  number? 

b.  Why  is  the  8 of  the  partial  product,  1638,  writ- 
ten in  the  hundreds’  place?  You  may  write  two  zeros 
after  1638  to  hold  the  empty  places. 

c.  Check  the  solutions  by  going  over  the  work  or 
by  interchanging  304  and  546  and  then  multiplying. 

4.  Multiply  340  by  60. 

a.  There  are  how  many  tens  in  340?  in  60? 

b.  The  product  of  6 tens  and  34  tens  is  204  hundreds. 
How  is  this  fact  shown  in  the  answer? 

The  product  of  tens  and  tens  is  hundreds. 

5.  Multiply  486  by  37  and  show  by  approximation  that  the 
answer  is  sensible. 

a.  486  is  equal  approximately  to  500  and  37  is  equal 
approximately  to  40.  What  is  the  product  of  40  and 
500? 

b.  Why  must  the  product  of  37  and  486  be  less  than 
20,000? 

6.  Use  the  method  shown  in  example  5 and  approximate  the 
product  of:  32  and  76;  203  and  495. 
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486 

X37 

3402 

1458 

17982 


340 

X60 

20400 


546 

X304 

2184 

163800 

165984 


48 

X3 

144 


Diagnostic  Test  in  Multiplication  of  Whole  Numbers 


Multiply.  Check  your  work. 


a 

b 

c 

a 

b 

c 

I. 

37 

546 

873 

IV.  365 

972 

839 

(342) 

_8 

9 

7 

(343)  24 

74 

518 

II. 

508 

3090 

4009 

V.  306 

708 

7004 

(342) 

7 

8 

6 

(343)  109 

503 

908 

III. 

34 

526 

907 

VI.  709 

608 

8040 

(342) 

80 

300 

(343)  540 

350 

760 

Check  your  answers  with  those  given  on  page  334.  If  you  had 
more  than  one  example  incorrect  in  any  group,  review  the  Study 
Helps  on  page  16.  For  practice,  turn  to  the  page  number  given  in 
the  parentheses. 

Different  Form  for  Multiplication 

1 . Explain  how  we  multiply  547  by  328  as  shown  below. 

The  number  328  is  equal  to  3 hundreds,  2 tens,  and  8 ones. 

547  X 3 hundreds  = 1641  hundreds  = 164,100 

547  X 2 tens  = 1094  tens  = 10,940 

547  X 8 ones  = 4376  ones  = 4,376 

? 

a.  Find  the  sum  of  the  three  products.  Be  careful  that  only 
ones  are  added  to  ones,  tens  to  tens,  hundreds  to  hundreds,  and 
so  on. 

b.  Check  by  multiplying  547  by  328  in  the  usual  way. 

2.  Use  the  method  shown  in  example  1 to  find  the  products  of 
the  following  examples.  Check  by  multiplying  in  the  usual  way. 

a.  72  b.  308  c.  936  d.  437  e.  4070 
^ _57  ^ ^ 729 

3.  If  we  know  the  product  of  two  numbers  and  also  know  one 
of  the  numbers,  how  may  we  find  the  other  number? 

4.  What  is  the  product  of  tens  and  hundreds? 
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The  Amazing  Number  Nine 


a.  531 


1 . Part  of  the  table  of 

1 

X 

9’s  is  given  at  the  right. 

2 

X 

Complete  the  table  and 

3 

X 

fill  in  the  missing  multi- 

plication facts. 

2.  What  is  the  sum  of 

the  digits  (figures)  in 

10 

X 

each  product  in  the  table 

of ' 

9Wi 

9 = 90 


3.  Which  of  the  following  numbers 
can  be  divided  evenly  by  9? 

1062  c.  753  d.  7623  e.  2041 


4.  In  problem  3 you  found  that  the  numbers  in  a,  b,  and  d are 
divisible  (can  be  divided  without  a remainder)  by  9,  but  that  the 
numbers  in  c and  e are  not  divisible  by  9.  What  is  the  sum  of  the 
digits  in  531?  (5  + 3 -f-  1 = ?)  in  1062?  in  7623?  Can  the  sum 
of  the  digits  in  each  of  these  numbers  be  divided  by  9 without  a 
remainder? 


5.  Since  neither  753  nor  2041  is  divisible  by  9,  there  is  a re- 
mainder. What  is  the  remainder  when  753  is  divided  by  9?  when 
2041  is  divided  by  9? 

6.  Show  that  the  remainder,  when  we  divide  2041  by  9,  is  equal 
to  the  sum  of  the  digits. 

7.  The  sum  of  the  digits  in  753  is  7 +5  + 3,  or  15;  the  sum  of 
the  digits  in  15  is  1 + 5,  or  6.  Show  that  6 is  the  remainder  when 
we  divide  753  by  9. 

From  the  above  illustrations  we  draw  the  following  conclusions : 

a.  When  the  sum  of  the  digits  of  a number  is  9 or  is  divisible  by 
9,  the  number  also  is  divisible  by  9. 

b.  If  a number  is  not  divisible  by  9,  the  remainder  is  equal  to 
the  sum  of  the  digits,  providing  the  sum  is  a one-place  number. 

c.  If  the  sum  of  the  digits  in  a number  is  a two-place  number 
not  divisible  by  9 (for  example,  15  for  753),  the  sum  of  these  two 
digits  (1  +5  = 6),  is  the  remainder  when  the  number  (753)  is 
divided  by  9. 
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8.  Find  the  sum  of  the  digits  in  the  following  numbers  and 
decide  which  numbers  are  divisible  by  9 and  which  are  not.  State 
the  remainder  if  there  is  one.  Check  your  work  by  division. 

a.  587  c.  5738  e.  1845  g.  5438 

b.  9134  d.  4032  f.  6217  h.  8035 

★9-  Use  different  digits  and  write  a three-place  number,  as  457. 
Now  interchange  the  digits  in  the  ones’  and  in  the  hundreds’  places, 
forming  the  number  754.  Subtract  457  from  754.  Show  that  the 
remainder  is  divisible  by  9.  Try  this  with  other  numbers. 


^ Using  9’s  to  Check  Multiplication 


You  just  used  the  sum  of  the  digits  in  a number  to  find  the  re- 
mainder when  the  number  is  divided  by  9.  This  method  is  known 
as  casting  out  9’s  in  a number.  The  remainder  is  called  the  excess 
of  9’s.  We  may  use  the  excess  of  9’s  to  check  multiplication. 


1.  Multiply  431 
by  25  and  then  check 
the  solution  by  cast- 
ing out  9’s. 

a.  What  is  the  ex- 
cess of  9’s  in  431  (a)? 
in  25  (b)? 

b.  The  product  of 
the  excesses  in  (a) 
and  (b)  is  56  (7  X 8). 


Excess  of  9’s 

431  (4  + 3 + 1)  8(a) 

X25  (2  + 5)  X7  (b) 


What  is  the  excess  of 

9’s  in  this  product  (d)?  See  the  encircled  2. 

c.  What  is  the  excess  of  9’s  in  the  product  of  the  example  (e)? 
When  (d)  and  (e)  are  the  same,  the  product  usually  is  correct. 


CVn  Multiply  the  following  and  check  the  solutions  by  casting  out  9’s : 

^ <3^  2.  73  3.  156  4.  235  5.  724  6.  2906 

,28  ^ 47  53  36  47 
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Important  Points  about  a One-Place  Divisor 


1 . If  you  are  not  sure  of  all  of  the  facts  in  division,  study  them 
in  the  table  on  page  339. 

2.  Division  has  two  uses:  First,  to  find  the  size  of  the  equal 
parts  into  which  a number  is  divided;  and  second,  to  find  how 
many  times  as  large  one  number  is  as  another  number.  Let  us 
consider  the  following  two  problems: 

I.  At  6^  each,  how  many  postage  stamps  can  be  purchased  with 
965zf? 

II.  If  96  tulip  bulbs  are  planted  in  6 equal  rows,  how  many  of 
these  bulbs  are  in  each  row?  How  much  is  ^ of  96?  ] ^ 

a.  Which  problem  asks  about  the  size  of  the  6 equal  5)96 
parts  into  which  96  is  divided?  What  is  the  size  of  each 
part? 

b.  Which  problem  asks  how  many  times  as  large  96  is 
as  6?  What  is  the  answer  to  this  problem? 


6 

36 

36 


3.  Be  sure  to  place  the  first  quotient  figure  in  its 
correct  place. 

a.  In  346  there  are  how  many  hundreds?  how 
many  tens? 

b.  Since  the  number  of  hundreds  is  less  than  9, 
divide  the  34  tens  by  the  9.  Why  is  the  first  quotient 
figure  written  above  the  4 in  346? 


38  r4 

27 

76 

72 

4 


4.  Watch  the  use  of  zero  as  a place  holder  in  the  560  r4 
quotient.  7)3924 

a.  The  first  quotient  figure  is  written  in  which  35 
place  in  the  quotient?  Why? 

b.  If  the  zero  were  not  written  in  the  ones’  place 
in  the  quotient,  the  5 would  have  what  place  value? 

What  is  the  true  place  value  of  the  5? 


5.  To  check  division,  multiply  the  divisor  and  the 
quotient  and  add  the  final  remainder  to  that  product. 
This  sum  gives  the  dividend*  The  work  on  the  right 
shows  how  to  check  example  4.  What  is  the  dividend? 
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42 

42 


560 

X7 

3920 

+4 


3924 


Diagnostic  Test  in  Division  with  a One-Place  Divisor 


Divide  each  of  the  following  examples.  Check  your  work. 


a 

b 

c 

a 

b 

C 

I.  7)3936 

8)6754 

4)1138 

III. 

9)7386 

5)4352 

3)7381 

(343) 

(344) 

11.  3)8416 

7)9834 

6)8457 

IV. 

6)4115 

8)6117 

7)5501 

(344) 

(344) 

Check  your  answers 

with  those 

given  on  page 

334.  If 

you  had 

more  than  one  example  incorrect  in  any  group,  review  the  Study 
Helps  on  page  20.  For  practice,  turn  to  the  page  number  given  in 
the  parentheses. 

How  Multiplication  and  Division  are  Related 

If  you  know  that  3X5  = 15,  then  you  know  that  15  -r  3 = 5. 

1 . Since  7 X 38  = 266,  what  does  266  1 equal? 

2.  Since  21  X 25  = 525,  what  does  525  -r-  25  equal? 

3.  Since  735  7 = 105,  what  does  735  105  equal? 

4.  Since  912  -i-  16  = 57,  what  does  16  X 57  equal? 

Since  933  8 = 116  r5,  what  does  8 X 116  equal? 

'^Divisibility  of  Numbers 

Show  that  the  following  rules  apply  for  dividing  a number  evenly 
by  3,  6,  and  9 : 

a.  A number  is  divisible  by  3 if  the  sum  of  its  digits  can  be  di- 

vided by  3 without  a remainder. 

b.  An  even  number  is  divisible  by  6 if  the  sum  of  its  digits  is 

divisible  by  3. 

The  odd  number  411  is  not  divisible  by  6 but  the  even 
number  126  is  divisible  by  6.  Show  how  the  rule  applies. 

c.  A number  is  divisible  by  9 if  the  sum  of  its  digits  is  divisible 

by  9. 

1 . State  which  of  the  following  are  divisible  by  3 ; by  6 ; by  9 : 
a.  514  b.  408  c.  327  d.  4632  e.  5013 
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1915 

95,000  Symbol  stands  for  100,000  vehicles 

■rm,  .fTTL  .m~L.  .rrru  .rrru  .utli  .nru  ti 

19£5  ^ 

7a4.000 


The  Beginning  of  a Great  Industry 

The  graph  shows  the  number  of  motor  vehicles  registered 
(bearing  a license  plate)  in  this  country  when  the  automotive 
industry  was  beginning. 

1 . Each  symbol  of  a car  on  the  graph  represents  how  many 
vehicles? 

2.  If  the  fractional  part  of  the  symbol  shown  is  approximately 
how  many  vehicles  were  registered  in  this  country  in  1925?  The 
exact  number  registered  was  724,048.  What  is  the  difference 
between  this  number  and  the  number  you  found  from  the  graph? 
Why  could  not  the  exact  number  be  found  from  the  graph? 

3.  According  to  the  graph,  approximately  how  many  cars  were 
registered  in  this  country  in  1915?  The  exact  number  registered 
was  95,284.  What  is  this  number  to  the  nearest  thousand? 

4.  There  were  only  about  600  vehicles  registered  in  this  country 
in  1905  and  95,000  in  1915.  What  was  the  average  yearly  increase 
in  the  number  of  registrations  during  the  10-year  period? 

5.  What  was  the  average  yearly  increase  in  the  number  of  cars 
registered  from  1915  to  1925?  (See  problem  4.) 

6.  If  there  are  five  times  as  many  vehicles  registered  today  as 
there  were  in  1925,  how  many  vehicles  are  registered  today? 

7.  In  a certain  province  there  is  an  average  of  one  car  to  every 
five  people.  If  the  province  has  a population  of  1 million,  how 
many  passenger  cars  are  registered  in  that  province? 

★ 8.  There  is  a charge  for  registering  a car  in  a province.  Why? 
What  is  done  with  the  money  which  is  collected  from  the  registra- 
tion of  cars  in  your  province? 
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Automobiles  by  the  Millions 


The  table  below  gives  the  number  of  passenger  cars  registered 
in  each  of  the  Canadian  provinces  in  a recent  year. 


Eastern 

Provinces 


Nfld 13,483 

P.E.1 11,176 

N.S 69,786 

N.B 54,327 


Central 

Provinces 

Que 350,435 

Ont 958,082 


Western 

Provinces 

Man 119,775 

Sask 137,038 

Alta.’ 168,482 

B.C 213,770 


1 .  What  was  the  total  number  of  passenger  cars  registered  in 
the  Eastern  Provinces?  in  the  Central  Provinces?  in  the  Western 
Provinces?  Round  off  each  total  to  the  nearest  thousand. 


2.  Round  off  each  of  the  numbers  in  the  table.  Now  find  the 
total  number  of  cars  registered  in  each  group  of  provinces.  How 
do  your  totals  agree  with  the  rounded  off  totals  in  Problem  1? 

3.  How  many  more  passenger  cars  were  there  in  the  Central 
Provinces  than  in  all  the  other  provinces  combined?  (Round  off 
all  numbers  used  to  the  nearest  thousand.) 

4.  The  total  number  of  motor  vehicles  registered  in  the  provinces 
that  year  was  2,096,354.  How  many  of  these  vehicles  were  not 
passenger  cars?  (Round  off  all  numbers  used  to  the  nearest  thousand.) 

5.  The  total  population  of  the  ten  provinces  that  year  was 
13,984,329.  On  the  average,  how  many  people  were  there  for  each 
registered  passenger  car?  (Round  off  all  numbers  used  to  the 
nearest  ten  thousand.) 

★ 6.  Find  out  for  the  province  in  which  you  live  the  average 
number  of  persons  there  are  for  each  registered  passenger  car. 
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Important  Points  about  Two-Place  Divisors 


To  divide  with  a two-place  divisor,  you  must: 

A.  Know  how  to  find  the  correct  quotient  figure. 

B.  Know  how  to  place  the  first  quotient  figure  correctly. 

C.  Be  able  to  multiply  and  subtract  correctly. 

D.  Be  able  to  use  zero  as  a place  holder  in  the  quotient. 

1 . Divide  1472  by  32. 


46 

32)1472 

128 

192 

192 


a.  Show  that  there  are  147  tens  in  1472.  Why  is 
the  first  quotient  figure  written  in  the  tens’  place? 

b.  The  number  of  32’s  in  147  is  the  same  as  the 
number  of  3’s  in  14.  The  3 is  the  guide  figure  to 
use  in  estimating  each  quotient  figure. 

c.  How  do  you  use  the  guide  figures  to  estimate 
the  second  quotient  figure? 


2.  Divide 

940 

46^43245 

414 

184 

184 

5 


43,245  by  46. 

a.  Why  do  we  begin  by  dividing  432  hun- 
dreds by  46? 

b.  When  the  estimated  figure  seems  to  be 
more  than  9,  try  9.  How  do  you  know  that  9 
is  correct? 

c.  Show  why  the  quotient  must  be  940  r5 
and  not  94  r5. 


3.  Find  the  missing  numbers  in  the  example.  ??  r27 

If  you  make  no  errors  in  estimation  or  in  multi-  97)4392 
plication  and  subtraction,  the  final  remainder  is 

27.  The  first  partial  dividend  is  439  tens.  What 
is  the  first  estimated  quotient  figure? 

4.  Divide  816  by  23. 


35  rl  1 
23^6 
69 
126 
115 
1 1 
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a.  To  divide  81  tens  by  23,  think,  “2)8  or  4.” 
Since  4 X 20  = 80,  you  see  at  once  that  4 X 23 
is  greater  than  81,  so  make  the  estimated  figure 

one  less,  or  3. 

b.  What  is  your  first  estimate  of  the  quotient 
figure  in  ones’  place?  What  is  the  true  quotient 
figure? 


5.  Divide 

37 

36)1361 

108 

281 

6.  Divide 


67 

27)1832 

162 

212 


7.  Divide 

47, 

17)8123 

68 

132 

119 

133 

When  the 
one  number 


1361  by  36. 

a.  Estimate  the  number  of  3’s  in  13. 

b.  Why  is  the  first  quotient  figure  3 and  not  4? 
In  which  place  in  the  quotient  is  3 written?  Why? 

c.  What  is  the  second  estimated  quotient  figure? 
the  true  quotient  figure? 

d.  Complete  the  example  and  check  it. 

1832  by  27. 

a.  The  estimated  figure  is  9.  Since  9 X 20  is  180, 
you  see  that  the  estimated  figure  is  too  large,  so  try  8. 
What  is  the  true  number  of  tens  in  the  quotient? 
How  many  less  is  this  than  the  estimated  number? 

b.  What  do  you  estimate  the  number  will  be  in  the 
ones’  place  in  the  quotient?  What  is  the  true  quo- 
tient? 

c.  Complete  the  example  and  check  it. 

8123  by  17. 

a.  The  estimated  number  of  hundreds  seems  to 

be  8 when  the  guide  figure  is  1,  but  you  see  that  this 
number  is  much  too  large  because  8 X 17  is  much 
more  than  81.  17  X ? is  approximately  81.  You 

can  see  that  5 X 17  is  85,  so  the  correct  quotient  is  4. 

b.  What  is  the  true  quotient  figure  in  tens’  place? 

c.  What  is  the  true  quotient  figure  in  the  ones’ 
place?  Complete  the  example  and  check  it. 
estimated  quotient  figure  is  too  large,  make  it  less, 
at  a time,  until  the  true  quotient  figure  is  found. 


8.  1 X 16 

2 X 16 

3 X 16 


? Copy  the  table  and  complete  it  to  include 
? 9X16.  Then  use  the  table  to  find  the  quo- 

? tient  figures  in  the  following: 


16)912;  16)74683;  16)12485. 

9.  Find  the  missing  numbers  in  the  following: 

??r31  ??rl  ??r52  ? ? r? 

a.  36)1471  b.  34)9181  c.  58)5272  d.  26)1884 
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Diagnostic  Test  in  Division  by  a Two-Place  Number 


Find  the  quotients  in  each  of  the  following.  Check  the  answers. 


a 

b 

c 

d 

I.  23)534 

(345) 

56)5160 

83)5942 

34)2074 

II.  73)24820 

34)10506 

46)10585 

32)65285 

(345) 

III.  24)8466 

(345) 

45)  1638 

36)1865 

67)3659 

IV.  35)1629 
(345) 

56)46443 

47)26804 

38)3115 

V.  26)1880 

(346) 

38)2811 

18)9552 

16)8325 

Check  your  answers 

with  those 

given  on  page  334. 

If  you  had 

more  than  one  example  incorrect  in  any  group,  review  the  Study 
Helps  on  page  24.  For  practice,  turn  to  the  page  number  given 
in  the  parentheses. 

'^Checking  Division  by  Casting  Out  9’s 

1 . Divide  589  by  23  and  check  the  answer  by  casting  out  9’s. 

a.  Show  that  589  divided  by  23  gives  a quotient  of  25  with  a 
remainder  of  14. 

b.  Subtract  the  remainder,  14,  from  the  dividend,  589.  Show 
that  the  answer  is  575. 

c.  Show  that  575  divided  by  23  gives  a quotient  of  25. 

d.  When  there  is  a final  remainder,  subtract  it  from  the  dividend, 
as  14  from  589.  If  there  is  no  final  remainder,  the  divisor  times 
the  quotient  is  equal  to  the  dividend.  Thus  23  X 25  = 575. 

Now  check  the  example  23  X 25  = 575  by  casting  out  9’s  as 
shown  for  checking  multiplication  on  page  19. 

2.  By  this  method  check  the  examples  in  Row  V in  the  exercise 
at  the  top  of  the  page. 
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Ways  to  Express  the  Remainder  in  Division 

A.  How  many  marbles  are  shown  in  the  top 
row  of  A?  How  many  marbles  are  in  each  pile 
when  they  are  divided  into  three  equal  groups? 

How  many  extra  marbles  are  there? 

The  remainder  is  written  in  the  quotient  as  rl. 

B.  The  total  weight  of  the  four  chickens  is  15 
pounds.  What  is  their  average  weight? 

Here  the  remainder  is  part  of  the  quotient. 

C.  If  you  should  buy  one  grapefruit  at  the  price 
given  for  3 grapefruit,  how  much  would  you  have 
to  pay  for  it? 

If  the  purchase  price  of  one  item  includes  a 
fractional  part  of  a cent,  usually  you  include  the 
next  whole  cent  in  paying  for  the  item. 

Solve  the  following  problems  and  state  whether 
should  be  expressed  as  in  A,  B,  or  C.  Tell  why. 

1 . A piece  of  cloth  10  yards  long  is  cut  into  three  equal  pieces. 
What  is  the  length  of  each  part? 

2.  If  4 oranges  sell  for  25jzf,  how  much  must  you  pay  for  one 
orange? 

3.  How  many  3-cent  postage  stamps  can  you  buy  for  a dollar? 

4.  The  heights  of  the  members  of  a basketball  team  are:  70  in., 
68  in.,  72  in.,  69  in.,  73  in.  What  is  their  average  height? 

5.  How  many  groups  of  4 pupils  each  can  be  formed  with  23 
pupils? 

6.  If  4 cans  of  soup  sell  for  59j!f,  what  must  you  pay  for  one  can? 

7.  How  many  boards  6 feet  long  can  be  cut  from  a board  15  feet 
long? 


3 rl 
3TTo 
9 
1 

3|  lb. 
4TTJlb. 

12 

3 

or  H 

3)^ 

7A 

1 

the  remainder 
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Three-Place  Divisor— One-Place  Quotient 


1 .  If  an  airplane  flies  250  miles  an  hour,  how  long 
will  it  take  to  fly  750  miles? 

There  are  75  tens  in  750.  Since  75  is  less  than  250, 
think,  “75  tens  are  the  same  as  750  ones.”  To  find 
the  number  of  250’s  in  750,  think,  “^)7.”  Why  is 
the  3 written  in  ones’  place? 

The  time  for  the  flight  is  3 hours. 

2.  When  the  divisor  is  a three-place  number,  the  figure  in  which 
place  is  used  as  the  guide  figure  to  estimate  the  quotient? 

3.  Study  the  examples  below  and  show  how  each  quotient  figure 
was  found.  Then  copy  the  examples  and  work  them  with  your 
book  closed. 

3 2rll6  3r85 

a.  230)^  b.  420)^  c.  320yi^ 

^ ^ 9^ 

116  85 

Divide  the  following  and  check  each  answer: 


a 

b 

c 

d 

4.  210)630 

410)931 

210)842 

630)4450 

5.  320)960 

520)2315 

220)936 

340)1152 

4.  Copy  the  following  examples  and  complete  the  work : 

4 

a.  341^)1364 

6 r? 

b.  532)3280 

?r67 

e.  225)967 

Divide  and  check  the  following  examples : 

a 

b 

c 

d 

7.  321)975 

509^3116 

304)1020 

365)1492 

8.  422')^ 
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724)3120 

835)4260 

780)4831 

3 

250y75d 

750 


Three-Place  Divisor— Two-or-More-Place  Quotient 


1 . Mr.  Dixon  drove  his  car  8760  miles  one  year.  What  was  his 
average  daily  mileage? 

Think,  “There  are  only  87  hundreds  to  be  di- 
24  vided.  Since  87  is  less  than  365,  it  is  necessary  to 
365)8760  divide  the  876  tens.”  To  find  the  number  of  365’s 

730  in  876,  think,  “3)8.”  Why  is  the  2 written  in  the 

1460  tens’  place  in  the  quotient? 

1460  To  estimate  the  second  quotient  figure,  think, 
“3)14.”  Mr.  Dixon  drove  his  car  an  average  of 
24  miles  a day. 

2.  Explain  the  steps  in  the  solution  of  each  of  the  following  ex- 
amples. Copy  each  example  and  work  it  with  your  book  closed. 


17 

a.  435^73^ 
435 
3045 
3045 


204  r6 

b.  314)64062 
628 
1262 
1256 


130  rl5 
c.  231)30045 
231 
694 
693 


Divide  the  following : 


15 


a 

b 

C 

d 

3.  31^7875 

244)7815 

318')8275 

304)79055 

4.  402)34781 

521)18235 

531)37426 

452')  153693 

5.  924)22350 

365')  37230 

105)11145 

405)42930 

Let’s  Practise  Division 

a 

b 

c 

d 

I.  9)3482 

8)2970 

7)5342 

6)2015 

2.  36)864 

78)9236 

63)19152 

26)23415 

3.  6)5288 

74')26440 

530)37426 

970)41962 
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Estimated  Quotient  Not  True  Quotient 


1 .  If  a labourer  worked  245  days  one  year,  what  were  his  earn- 
ings for  the  year? 


2.  What  were  the  labourer’s  average  daily  earnings? 

How  can  we  tell  that  his  daily  earnings  were  less 
than  $10? 

Estimate  the  daily  earnings  by  finding  the  num- 
ber of  2’s  in  19.  What  is  this  amount? 

Since  9 is  too  large  (9  X 245  = 2205),  make  the 
estimated  figure  one  less. 


8 

245)1960 

1960 


The  labourer  received  an  average  of  $8  a day. 

When  the  estimated  quotient  figure  is  too  large,  try  the  next 
smaller  quotient  figure  until  the  correct  figure  is  found. 

Copy  examples  3—6  and  complete  the  work.  Check  each  answer. 


7 4 ?rl2  3?rl8 

3.  365)2555  4.  384)1735  5.  275)1662  6.  184)6274 

Divide  and  check  the  following : 

abed 

7.  261)1566  382)1925  165)1160  143)7750 

8.  125)3125  468')12175  257)8534  765)63495 

9.  When  the  divisor  is  a three-place  number,  what  is  the  small- 
est number  of  places  the  partial  dividend  can  contain?  the  largest 
number  of  places? 

0.  There  are  2000  pounds  in  a ton.  How  many  tons  are  there 
in  8000  pounds?  in  100,000  pounds? 
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CAPACITY 

1 1 0,000  lb. 

■I  ■ =l 


i 


Approximating  the  Answer 


Often  we  can  avoid  giving  an  incorrect  answer  to  a problem  or 
an  example  by  making  an  estimate  of  what  the  answer  should  be. 
In  this  case  we  use  round  numbers  to  estimate  the  answer. 


1 .  What  is  the  capacity  in  pounds  of  the  boxcar  in  the  picture? 
This  number  is  an  approximation  of  the  actual  number  of  pounds 
the  car  can  hold.  The  number  of  pounds  could  have  been 
rounded  off  either  to  the  nearest  1000  pounds  or  to  the  nearest 
10,000  pounds.  Are  you  able  to  tell  which  was  done? 


2.  If  the  capacity  of  a boxcar  is  given  as  115,000  pounds,  is  the 
number  rounded  off  to  the  nearest  1000  pounds  or  to  the  nearest 
10,000  pounds? 

We  can  round  off  both  exact  and  approximate  numbers  and 
we  can  use  round  numbers  in  estimating  answers.  (All  meas- 
urement is  approximate.) 

3.  Choose  the  best  answer  to  the  following  example: 

384  + 1721  + 982  + 629  = 3510;  3600;  3725;  or  3850. 

Round  off  each  number  to  the  nearest  100  and  add. 

4 + 17  + 10+6  = 37,  the  number  of  hundreds,  or  3700. 

The  sum  of  the  rounded  numbers  is  3700;  hence  3725  is  the 
best  answer  of  those  listed.  What  is  the  exact  sum? 

In  the  following  examples,  several  answers  are  given.  Use 
approximate  numbers  and  estimate  to  find  the  best  answer.  Then 
solve  the  example  to  find  the  correct  answer.  Compare  your 
answer  with  your  estimate.  Did  you  estimate  the  right  number? 


4.  736  + 489  + 387  + 58 

5.  736,225  - 198,378  = 

6.  38  X 937  = 

7.  73,584  38  = 

8.  43,742  ^ 597  = 


1600; 1700; 1750; 1780. 

538,000;  635,000;  546,000;  530,000. 
3600;  36,000;  4000;  40,000. 

200; 175; 1500; 2000. 

60;  70; 600; 700. 
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PROVINCES 


Comparing  Populations 

In  the  drawings  on  this  page,  each  manikin  represents  1 million 
people.  Each  equal  sized  section  represents  the  same  land  area. 

1 . How  many  manikins  do  you  see  in  the  part  for  our  western 
provinces?  How  many  million  people  are  there? 

2.  How  many  manikins  are  there  in  the  part  to  represent  the 
central  provinces?  How  many  million  people  are  there? 

3.  How  many  manikins  are  there  in  the  part  to  represent  the 
eastern  provinces?  How  many  million  people  are  there? 

4.  From  the  drawings,  find  the  total  population  of  our  country. 

5.  Is  the  answer  which  you  got  to  problem  4 an  exact  amount 
or  an  approximate  amount? 

6.  Which  part  of  our  country  is  most  crowded?  least  crowded? 

7.  The  picture  graph 

on  the  left  shows  the  pop- 
ulation of  Pakistan.  Pakis- 
tan has  the  same  land 
area  as  our  Eastern 
Provinces.  There  are  how 
many  times  as  many  pic- 
tures of  men  to  represent 
the  population  of  Pakistan 
as  there  are  pictures  of 
men  to  represent  the  population  of  the  Eastern  Provinces? 

8.  From  the  graph,  tell  what  is  the  population  of  Pakistan. 

★ 9.  How  does  the  graph  and  statement  in  problem  7 help  you  to 
understand  why  Pakistan  has  a food  problem? 


mmmnm 

mmmmm 

mmmmm 

mmmmm 

Pakistan 
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'^Just  for  Fun 

In  the  first  five  problems  below,  show  how 
you  could  find  the  answer  without  the  use  of 
division  by  a two-place  number.  Suggest 
more  than  one  way  to  find  the  answer  to  each 
problem. 

1 . A group  of  1 6 students  is  planning  a 
trip  by  bus  at  a total  cost  of  $12.  If  the  stu- 
dents are  to  share  the  cost  equally,  how  much 
should  each  one  pay?  Explain  Tom’s  way  of 
finding  out.  Give  another  way. 

2.  A group  of  12  boys  bought  baseball  equipment  for  $18.  If 
the  boys  shared  the  cost  equally,  how  much  did  each  pay?  Give 
at  least  two  ways  of  finding  the  answer. 

3.  A man  drove  his  car  15,600  miles  in  a year.  What  was  the 
average  number  of  miles  he  drove  in  a month?  Give  two  ways  to 
find  the  answer. 

4.  How  many  bags  containing  15  oranges  can  be  filled  from  a 
crate  containing  210  oranges?  Give  at  least  two  solutions. 

5.  Jane  sold  tickets  for  a football  game  at  75^  each.  If  she 
collected  $18,  how  many  tickets  did  she  sell?  Give  two  solutions. 

In  problems  6 to  9,  show  how  you  could  find  the  answer  if  you 
did  not  know  how  to  multiply  by  a number  greater  than  10.  Give 
at  least  two  ways  to  find  each  answer. 

6.  A case  of  soup  contains  24  cans.  How  many  cans  are  there 
in  34  cases? 

7.  A section  of  a football  stadium  contains  42  rows  of  seats  with 
16  seats  in  a row.  How  many  seats  are  there  in  the  section? 

8.  A school  buys  84  tons  of  coal  at  $7.60  a ton.  What  is  the 
total  cost  of  the  coal? 

9.  A school  bought  72  arithmetic  books  at  $1.65  each.  What 
was  the  total  cost  of  the  books? 

10.  Show  that  knowing  how  to  multiply  by  100  gives  you  a 
quick  way  to  find  the  cost  of  99  tons  of  coal  at  $9.85  a ton. 
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Practise  What  You  Have  Learned 


1.  476 

2. 

7234  3. 

78  4.  7)2431 

398 

-1096 

X40 

7256 

89 

305 

5. 

3012  6. 

603  7.  18)9144 

54 

-2058 

X308 

8.  365)9256 

9.  270)5500 

10.  47)9368 

1 1 . Round  oflf  to  the  nearest  100:  a. 

7260  b.  4949  c.  9950 

Number  Quickies 

1 . How  many  minutes  are  there  in  a day? 

2.  How  many  yards  are  there  in  a mile?  (5280  ft.  = 1 mi.) 

3.  At  the  rate  of  3 oranges  for  what  is  the  cost  of  a dozen? 

4.  A barrel  of  potatoes  weighs  165  lb.  How  many  pecks  of 
potatoes  are  there  in  a barrel?  (1  pk.  of  potatoes  = 15  lb.) 

5.  A 100-lb.  sack  of  potatoes  contains  how  many  pecks  of 
potatoes? 

6.  At  an  average  speed  of  50  m.p.h.,  how  long  does  it  take  to 
travel  75  miles? 

7.  What  is  the  cost  of  1000  3-cent  postage  stamps? 

8.  How  many  pints  are  there  in  4 gallons? 

9.  A board  is  15  ft.  8 in.  in  length.  What  is  its  length  in  inches? 

10.  A crate  contains  156  oranges.  What  is  their  total  value  at 
48^  a dozen? 

11.  At  an  average  speed  of  48  m.p.h.,  how  many  minutes  does 
it  take  to  travel  24  miles? 

12.  How  many  ounces  are  there  in  ij  pounds? 

13.  Ten  inches  of  snow  is  equal  to  an  inch  of  rainfall.  At  that 
rate,  how  much  rainfall  is  equal  to  18  in.  of  snow? 

1 4.  A gallon  contains  160  fluid  ounces.  How  many  fluid  ounces 
are  there  in  a pint? 

15.  Dick  received  $40  for  selling  50  boxes  of  Christmas  cards. 
How  much  did  he  receive  on  the  average  for  each  box  he  sold? 
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Vocabulary  of  Arithmetic  Processes 


A.  4739  B.  91025 
3897  -71047 

945  19978 

9581 


C.  728  D.  57 
X304  16)^ 

2912  80 

2184  112 

221312  112 


Use  the  above  examples  and  give  the  number  or  numbers  which 
represent  each  of  the  terms  given  below. 

1.  Dividend  3.  Multiplier  5.  Partial  Dividend  7.  Remainder 

2.  Divisor  4.  Quotient  6.  Partial  Product  8.  Sum 

9.  A number  is  even  when  it  can  be  divided  by  2 without  a 
remainder ; a number  is  odd  if  there  is  a remainder  after  dividing 
by  2.  In  which  example  above  are  all  numbers  even?  all  odd? 

Understanding  Number 

Give  one  or  more  illustrations  to  show  that  each  of  the  following 
statements  is  true: 

1 . The  sum  of  two  odd  numbers  is  always  even. 

2.  The  difference  between  two  odd  numbers  is  always  even. 

3.  The  product  of  two  odd  numbers  is  always  odd. 

4.  In  a subtraction  example,  the  remainder  may  be  less  than 
either  of  the  other  two  numbers. 

5.  An  even  number  may  be  divided  by  an  odd  number  with- 
out a remainder. 

6.  The  product  of  an  odd  number  and  an  even  number  is 
always  even. 

7.  Interchanging  the  numbers  in  a multiplication  example 
does  not  change  the  product. 

8.  Multiplication  is  a short  form  for  addition  of  like  numbers. 

9.  The  product  of  a one-place  and  a two-place  number  may 
be  either  a two-place  or  a three-place  number. 

10.  The  product  of  two  two-place  numbers  may  be  either  a 
three-place  or  a four-place  number. 

1 1 . A two-place  number  divided  by  a one-place  number  may 
give  either  a two-place  or  a one-place  quotient. 
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Do  You  Understand  Our  Number  System? 


1 . Which  figure  is  in  the  hundreds’  place  in  1408? 

2.  How  many  places  to  the  left  of  the  ones’  place  in  a number 
is  the  place  which  represents  ten  thousands? 

3.  If  the  figure  2 is  in  the  fifth  place  to  the  left  of  the  ones’ 
place  in  a number,  what  is  the  value  of  the  2? 

4.  Annexing  two  zeros  to  a whole  number  makes  it  how  many 
times  as  large  as  it  was? 

5.  What  number  is  shown  on  the  abacus? 

6.  What  figure  do  we  use  to  represent  what 
an  empty  space  represents  on  the  abacus  on  the 
left? 

7.  Use  each  of  the  digits  2,  5,  7,  and  9 once 
and  write  the  largest  four-place  number  possi- 
ble. 

8.  Use  the  digits  in  problem  7 and  write 
the  smallest  four-place  whole  number  possible 
when  9 is  in  the  tens’  place. 


9.  Use  each  of  the  digits.!,  2,  3,  and  5 and  find  the  difference 
between  the  smallest  and  the  largest  four-place  whole  numbers 
that  can  be  formed  with  them. 


10.  In  the  number  1960,  what  figure  is  in  tens’  place?  How 
many  tens  are  there  in  1960? 

1 1 . There  are  how  many  thousands  in  a million? 

12.  There  are  how  many  millions  in  a billion? 

13.  Write  with  figures:  a thousand  millions. 

14.  The  2 in  4250  has  a value  how  many  times  as  large  as  the 
value  of  the  2 in  4025? 


1 5.  The  value  of  the  2 in  4025  is  what  fractional  part  of  the  value 
of  the  2 in  4250? 

'A'  1 6.  The  value  of  the  2 in  2040  is  how  many  times  as  large  as  the 
value  of  the  4? 

1 7.  The  value  of  the  4 in  2040  is  what  fractional  part  of  the 
value  of  the  2? 
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Do  You  Understand  the  Four  Processes? 

The  four  processes  in  arithmetic  are  addition,  subtraction,  mul- 
tiplication, and  division. 

1 . In  which  of  the  examples  on  A B C 

the  right  is  it  necessary  to  carry  a ten?  254  147  705 

2.  The  sum  of  example  A is  639.  +385  +308  +31  2 

If  639  and  254  are  given  but  385  is 

missing,  how  is  it  possible  to  find  the  missing  number? 

3.  What  other  process  besides  addition  may  be  used  to  find  the 
total  of  37  + 37  + 37? 

4.  What  number  must  be  subtracted  from  7003  to  give  a 
remainder  of  1000? 

5.  Since  38  + 47  = 85,  what  does  85  — 47  equal? 


6.  If  a zero  is  annexed  to  each  number  in  the  ex-  738 

ample  at  the  right  and  then  the  numbers  are  subtracted,  _ ] 45 
the  answer  will  be  how  many  times  as  large  as  it  is  now?  

7.  What  is  the  answer  to  the  example  on  the  right? 

If  the  remainder  is  zero  when  one  number  is  subtracted  432 
from  another  number,  what  is  known  about  the  size  of  —432 
the  two  numbers? 

8.  If  the  56  and  the  34  in  the  example  on  the  right  56 

were  interchanged  and  then  multiplied,  how  would  the  X34 
product  be  affected? 

9.  If  a zero  is  annexed  to  each  number  on  the  right  24 

and  then  the  numbers  are  multiplied,  the  product  will  X8 


be  how  many  times  as  large  as  it  is  now? 

1 0.  Since  27  X 35  = 945,  what  does  945  H-  27  equal? 

1 1 . Since  7392  ^ 24  = 308,  what  does  24  X 308 
equal? 

12.  If  a zero  is  annexed  to  both  the  15  and  the  45 

before  dividing  in  the  example  on  the  right,  how  will  the  "J  S)45 
quotient  be  affected? 

1 3.  Dividing  by  4 is  the  same  as  finding  what  part  of  a number? 

14.  What  is  a good  way  to  check  addition?  subtraction?  mul- 
tiplication? division? 
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Practice  Test  in  the  Fundamentals 


F.  Add  and  check : 


1.3  2. 

7 

3. 

76 

4.  403 

5.  376 

6.  68 

5 

9 

38 

902 

958 

139 

9 

6 

54 

608 

409 

4527 

4 

8 

97 

706 

563 

930 

6 

5 

60 

209 

895 

58 

8 

4 

35 

504 

736 

146 

11/  Subtract  and  check : 

a 

b 

c 

d 

e 

1.  73 

51 

436 

572 

671 

4S 

19 

118 

348 

638 

2.  723 

439 

524 

602 

703 

146  ' 

154 

438 

146 

405 

3.  7031 

5143 

9041 

8007 

7305 

2056 

4327 

958 

3092 

9 

III.  Multiply  and  check : 

1.  34 

58 

436 

503 

7008 

8 

7 

9 

_6 

8 

2.  49 

58 

304 

526 

4005 

37 

60 

J7 

900 

804 

IV.  Divide  and  check: 

a 

b 

c 

d 

1 . 3)765  4)  1378  7)3148  8)5146 


2.  41)943  94)9065  38)7265  46)2738 


3.  320)6400 

265)8496 

182)14635 

372)82680 
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Test  on  Chapter  I 


1 . Harry  said,  “The  sum  of  four  two-place  numbers  must  be 
less  than  400.”  Why  is  Harry  correct? 

2.  What  is  the  sum  of  458,  936,  1208,  76,  and  529? 

3.  What  number  subtracted  from  4731  gives  a remainder  of 
496? 

4.  What  is  the  product  of  76  and  409? 

5.  Divide  50,692  by  137.  Why  must  the  quotient  be  less  than 
500  and  more  than  200? 

6.  Ethel  divided  7653  by  9 and  found  the  quotient  to  be  85  r3. 
How  can  you  tell  by  approximation  that  her  answer  is  incorrect? 

7.  Which  of  the  following  numbers  is  divisible  by  9?  723; 

456;  1701;  38,225. 

8.  What  number  is  shown  on  the 
abacus? 

9.  What  is  the  largest  number  which 
can  be  shown  on  the  abacus  in  the  illus- 
tration? 

10.  Write  the  smallest  four-place 
whole  number  possible  without  repeat- 
ing a digit.  (Do  not  use  zero.) 

1 1 . Which  number  is  in  the  hun- 
dreds’ place  in  73,500?  How  many 
hundreds  are  there  in  73,500? 

12.  Write  the  number  which  is  the  same  as  a thousand  thou- 
sands. 

13.  Round  off  the  following  to  the  nearest  hundred:  7449; 
1950;  24,549. 

14.  A whole  number  rounded  off  to  the  nearest  hundred  is 
6400.  What  is  the  greatest  value  this  number  could  have  had 
before  it  was  rounded  off?  the  smallest  value? 

15.  The  value  of  the  2 in  203  is  how  many  times  the  value  of 
the  2 in  12? 
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CHAPTER  II 


How  We  Use  Common  Fractions 

Use  the  pictures  on  the  facing  page  to  answer  most  of  the  follow- 
ing questions. 

1 . What  part  of  the  measuring  cup  is  filled?  Is  the  part  filled 
more  or  less  than  a half  cup? 

2.  The  length  of  the  bolt  is  how  much  less  than  3 inches? 

3.  What  is  the  weight  of  the  meat? 

4.  How  much  less  than  6 feet  is  the  height  of  the  pole  which  is 
set  for  the  high  jump? 


5.  In  the  picture  above,  how  many  thirds  are  shown?  They 
are  equal  to  how  many  wholes? 

6.  There  are  how  many  wholes  in  ^?  in  ^?  in  ^? 

7.  What  part  of  an  inch  is  the  smallest  division  shown  on  the 
ruler  on  the  opposite  page? 

8.  How  many  eighth  inches  are  there  in  2 in.?  in  2^  in.?  in 
4 in.?  in  in.?  in  2^  in.? 

9.  How  much  less  than  6 pounds  does  the  meat  weigh? 

1 0.  Find  the  cost  of  the  meat  at  72^  a pound  by  finding  the  cost 
of  5 pounds  and  then  adding  the  cost  of  J pound. 

'^11.  Determine  the  cost  of  the  meat  at  72^  a pound  by  finding 
first  the  cost  of  6 pounds  and  then  subtracting  the  cost  of  \ pound. 
What  is  the  cost  of  J pound  of  meat?  of  5f  pounds? 

★12.  Why  is  it  necessary  to  subtract  the  cost  of  a fractional  part 
of  a pound  in  problem  1 1 and  to  add  the  cost  of  a fractional  part 
of  a pound  in  problem  1 0? 
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1 

_ 

) 

J 

r 

J 

r 

J 

L 

1 

r 

J 

~L 

1 

1 

J 

1 

r 

1 

8 

1 

8 

1 

8 

1 

8 

1 

8 “ 

1 

8 

1 

8 

1 

8 

1 1 
16  16j 

1 1 1 
16116 

1 1 
16  16 

1 1 1 

161 16 

1 1 
16  16 

1 1 
16  16 

1 1 
16  16 

1 1 
16  16 

We  Study  Common  Fractions  from  a Chart 

1 . The  chart  above  shows  four  ways  of  dividing  1 whole.  One 
whole  is  equal  to  what  4 groups  of  fractions  of  equal  size? 

2.  Which  of  the  fractions  has  least  value?  greatest  value?  ^ 

3.  Use  the  chart  to  arrange  the  following  fractions  according 

to  size,  beginning  with  the  smallest:  What  is  the 

numerator  of  each  of  these  fractions? 

4.  The  denominators  of  the  fractions  in  problem  3 are  unlike. 
Which  of  the  fractions  has  the  greatest  value?  the  least  value? 

5.  When  unlike  fractions  have  the  same  numerator,  which 
fraction  has  the  greatest  value?  the  least  value? 

6.  When  unlike  fractions  have  the  same  denominators,  which 
fraction  has  the  greatest  value?  the  least  value? 

7.  Write  the  fraction,  having  a numerator  of  1,  that  has  a 
value  less  than  J,  but  a value  greater  then 

8.  Write  two  fractions  that  are  less  than  J,  but  greater  than  J; 
less  than  J,  but  greater  than  ; less  than  but  greater  than 

9.  Arrange  according  to  value,  beginning  with  the  smallest: 

a-  h h 75  95  A c.  f,  f,  f,  1^,  f,  -fs 


u 3 a _ii_  3 ii  3 
85  25  105  75  55  4 


J Z Z JL.  7.  JL.  Z 

45  65  125  25  165  9 


10.  Arrange  according  to  value,  beginning  with  the  largest: 


a. 


5 1 9 3 7 11 


85  85  85  85  85  8 

U 3 8 1 4 10  6 

55  55  55  55  5 5 5 


C. 


1 in  Ui  a 


9 5 95  95 

J _3_  _n.  la  -2_  _fi_  JL_ 

105  105  105  105  105  10 


1 1 .  According  to  the  chart,  state  what  other  fractions  are  equal 


to: 


1.  3.  3.  m.  n.  1.  5. 

25  45  85  165  85  85  165  8 


; n- 
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1 

_ 

5 

1 

3 

J 

j 

1 1 

6 1 

1 1 

1 6 

1 

( 

1 

\_ 

1 

6 

1 

1.2  1 

1 

12 

1 

12 

JL 

1 1 

12| 

1 

12 

1 

12 

1 

12 

1 

12 

1 

12 

1 1 

12 

1 

12 

What  It  Means  to  Reduce  Common  Fractions 


From  the  chart  on  page  42  we  see  that  \ is  equal  to  f , and 
All  of  these  fractions  have  the  same  value,  but  the  fraction  \ is 
reduced  to  its  lowest  terms  because  1 is  the  only  whole  number 
which  divides  both  numerator  and  denominator  (the  terms  of  the 
fraction)  without  a remainder.  Reducing  a fraction  means 
changing  the  fraction  to  larger  parts,  but  fewer  of  them.  Show 
that  this  statement  is  true. 


1 . Use  the  chart  above  and  on  page  42  to  find  the  values  of  the 
following  fractions  when  reduced  to  lowest  terms. 

a-  '•  il  e-  6 9-  if  '• 

b.  f tl-  A if  b.  j. 

You  found  from  the  charts  that  f = 4 and  that 
same  facts  may  be  shown  as  follows : 


in 

12 


_ n 

“ 3- 


The 


A. 


6^2  _ 
8-2 


B. 


12-4 


2.  By  what  number  were  both  numerator  and  denominator 
divided  in  A?  in  B? 

The  illustrations  prove  the  following:  Both  numerator  and 
denominator  of  a fraction  may  be  divided  by  the  same  number 
without  changing  the  value  of  the  fraction. 

Reduce  the  following  to  lowest  terms: 


a 

b 

c 

d 

e 

f 

g 

h 

0 a 

J.  6 

in 

12 

in 

15 

15 

A 

'12 

A in 

A 

in 

24 

la 

15 

A 

M 

'20 

la 

20 

r <5  in 

24 

in 

28 

lA 

20 

if 

n 

an 

32 
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A 


1 

i 

3 

m: 

1 

h 12 

12  12 

'i:  4" 

12  12 

k k 

What  It  Means  to  Change  Fractions  to  Higher  Terms 

1 . Use  the  diagram  to  show  that  § is  equal  to  f ; to  On 
page  43  it  was  shown  that  we  can  divide  the  terms  of  the  fraction 

or  of  f and  get  the  fraction  §.  Then  we  can  multiply  the  terms 
of  the  fraction  § to  get  the  fraction  ^ or  3^  as  shown  below : 

2 w 2 _ 22<J  _ 4 4 w 2 _ 4X2  _ ± 

2^3“2X3~6  4'^3  4X3  12 

The  diagrams  illustrate  the  following  facts : 

Both  numerator  and  denominator  of  a fraction  may  be  mul- 
tiplied by  the  same  number  without  changing  the  value  of  the 
fraction. 

The  fraction  § was  changed  to  higher  terms,  but  the  value  of 
the  fraction  was  not  changed.  Changing  a fraction  to  higher 
terms  means  forming  more  parts,  but  smaller  parts.  Use  cut- 
outs or  drawings  to  show  that  this  statement  is  true. 

Find  the  missing  numbers : 

2*4“iV  — T6  = A 

3.  f = A 6.  f = V 9.  I = iV  12.  f = f 

A = ^ 7.  J f 10-  A = A 13.  t = A 

14.  From  the  work  on  page  43  and  on  this  page,  tell  in  what 

two  ways  the  terms  of  a fraction  may  be  changed  without  changing 

the  value  of  the  fraction. 

15.  Use  a fraction,  such  as  I-,  to  show  that  the  same  number 
may  not  be  added  to  or  subtracted  from  both  numerator  and  de- 
nominator without  changing  the  value  of  the  fraction. 

^16.  Show  that  multiplying  or  dividing  both  numerator  and 
denominator  of  a fraction  by  the  same  number  is  the  same  as  mul- 
tiplying or  dividing  the  fraction  by  1 . 
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B C 

Let’s  Talk  about  Common  Fractions 


A proper  fraction  is  less  than  one  whole,  as  §.  An  improper 
fraction  is  equal  to  or  greater  than  one  whole,  as  J or  J.  A mixed 
number  contains  a whole  number  and  a fraction,  as  2 

1.  Which  illustration  or  illustrations  show  a.  proper  fraction? 
an  improper  fraction?  a mixed  number? 

2.  Write  a proper  fraction  which  is  less  than  J and  has  a nu- 
merator of  3;  a mixed  number  greater  than  2,  but  less  than  3. 

3.  A piece  of  cloth  contains  § yards.  In  what  other  way  may 
this  fraction  be  expressed?  See  the  two  ways  to  find  the  answer. 


A. |=|+|+i  = i + i+  | = ? 

B.  ^ 

3)8  Here  the  quotient  is  2§  and  not  2 r2. 

4.  Change  3j  to  a mixed  number  in  simplest  form. 

3|=3+J+|=3  + 1+  l=4i 

Change  the  following  improper  fractions  to  whole  numbers  or 
mixed  numbers.  Be  sure  each  fraction  is  reduced  to  lowest  terms. 


a b c 

d 

e f 

9 t> 

i 

5.¥  I ¥ 

¥ 

¥ ft 

I 2f 

3| 

V ^ 

Z2. 

6 

4f  7i 

If 

7.  Change  2f  to  an  improper 

fraction. 

A.  2|  = 4 + 4 + 1 

7 

~ 4 

B.  2 

11 

+ 

X 

Change  to  improper  fractions: 

8.  If  9.  2f  10.  2§ 

11.  3§ 

12.  3^  13.  2f 

14.  3i  = 2l  15.  3f 

= 2i 

16.  5f  = 

= 4|  17.  6f 

= 5| 

45 


Important  Points  in  Addition  of  Common  Fractions 


Four  points  to  be  observed  in  addition  of  common  fractions  are : 

A.  Fractions  must  have  like  denominators  to  be  added. 

B.  Add  the  numerators  of  the  like  fractions  and  divide  the  sum  by 
the  common  denominator,  thus  forming  a fraction  in  the  answer. 

C.  Reduce  the  fraction  in  the  answer  to  its  lowest  terms. 

D.  When  the  fraction  in  the  answer  is  an  improper  fraction,  this 


fraction  should  be  changed  to  a 
1.  Add  14  and  ij. 


2.  Add  J and  f. 


number  or  a mixed  number. 


Use  the  diagram  to 
explain  each  step. 


a.  Use  the  diagram  to 
explain  each  step. 

b.  How  can  you  tell 
at  once  that  the  sum  is 
more  than  1?  (Think, 

ll  + 4 = Is f more 

or  less  than  J?) 


3.  Find  the  missing  number:  f = -j^? 

2X5  _ JO  Because  there  are  two  6’s  in  12,  we  multiply  the  5 
^ ^ ^ ^ and  the  6 by  2 to  get  42* 

4.  Find  the  missing  numbers: 


- i_ l_ 

8 ~ 16 


u 3 7_ 

D*  4 “ 12 


c.  f = 


? 

10 


? 

12 


^ 3 7_ 

e-  4 - TIb 


5.  Trace  the  steps  in  the  solution  of  the  following: 
a-  f = f b.  if  = if  c.  2f  = 2f 

= t +24  = 2f  + f = f 

Z 'KT  -Al.  oA 
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Important  Points  in  Addition  of  Common  Fractions 

1 . Add  § and 

a.  Use  the  diagram  to  show  that  both  halves 
and  thirds  may  be  changed  to  sixths. 

b.  What  is  the  product  of  the  denominators? 

c.  Complete  the  solution. 


2=4 
3 6 

-1.1  = 3 
+2  6 


7 ^ 

6 

2.  Add  J and  f 

3 _ _9. 

4 12 

5 _ 10 
72 


+1  = 


19 


a.  What  is  the  product  of  the  denominators? 
Is  this  number  a common  denominator?  Is  it  the 
smallest  possible  common  denominator? 

~ b.  Complete  the  solution. 

To  find  a common  denominator  of  two  unlike  fractions  when 
neither  is  a common  denominator^  find  the  product  of  the  de- 
nominators. See  if  a number  smaller  than  the  product  can  be 
the  common  denominator. 

3.  Trace  the  steps  in  the  solution  of  the  following  examples. 
Complete  the  solutions. 

o 2 8-h  i i- 

n — to  D.  o — in  C.  a — on  a*  n — 


4 

24 


±1=  A +f  = A +A  = a +8  = 


24 


4.  Find  the  lowest  common  denominator  for  fractions  having 
denominators  of ; 

Q.  "g  and  ^ c.  0'  and  g"  e.  "gj  and  ^ 
b.  2 and  j d.  q and  ^ f.  3,  and  q 

5.  Find  the  sum  of  each  of  the  following: 


g.  2j  4j  5 

h-  3,  ^5  and  8 


a.  I 

2 

3 


b.  i 

4 

5 


c.§ 

2 


d.  I 

5 

6 


f-  i 

1 

5 
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Adding  Three  or  More  Unlike  Fractions 


1.  Add 

1 _ 4 

2 “ 8 


h h and  f . 

a.  What  is  the  largest  denominator? 
denominator? 

b.  Complete  the  solution. 


Is  it  a common 


5 _ 20 

6 “ 24 

3 = _i 

§ 24 

1 _ 12 

2 ~ 24 


41 

24 


2.  Add  Q,  and 

a.  What  is  the  largest  denominator?  Multiply 
it  by  2.  Is  this  product  a common  denominator? 
Multiply  the  largest  denominator  by  3.  Is  this 
product  a common  denominator? 

b.  What  is  the  smallest  possible  common  de- 
nominator? 

c.  Complete  the  solution. 

When  three  or  more  fractions  have  unlike  denominators  and  none 
of  the  denominators  is  a common  denominator,  find  the  common 
denominator  as  follows : 

Multiply  the  largest  denominator  by  2,  then  by  3,  then  by 
4,  and  so  on,  until  the  product  is  a common  denominator. 

3.  Trace  the  steps  in  the  following  solutions.  Show  how  the 
common  denominator  is  found  in  each  example.  Complete  the 
solutions. 


‘■•5  = 1%. 

b.  i = 

24 

c.  f 

_ 15. 

“ 20 

d.  2f 

= 2if 

I = A 

5 _ 

6 ~ 

zsi. 

24 

2 

5 

a_ 

~ 20 

2 

3 

= 1% 

3  2_ 

4 ~ 12 

7 _ 

8 - 

u 

1 

2 

_ 15 
~ 20 

7f 

= 

Add  each  of  the  following  examples : 

a b 

C 

d 

1 

e 

f 

g 

3 _2_ 

5 

3 

4 

3 

4 16 

6 

8 

5 

4 

9 

i i 

1 

2 

a 

i 

3 

8 

i 

Z 3 

A.  _4_ 

5 

JL 

i 

1 

A 

5 

_6 

5.  How  can  you  tell  from  inspection  of  the  fractions  and  J 
that  their  sum  is  going  to  be  greater  than  one  whole? 
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Diagnostic  Test  in  Addition  of  Common  Fractions 

Find  the  sums.  Reduce  the  answers  to  lowest  terms. 


A.  Like  Common  Fractions 


a 

b 

c 

d 

e 

f 

I.  i 

i 

1 

H 

6i 

_5_ 

12 

(3*6)  f 

5 

X 

1 

ii 

_4 

.^12 

II.  I 

ii 

A 

2f 

7 

8 

6f 

(347)  J- 

1*2 

A 

li 

ii 

3 

5 

III.  f 

a 

f 

6§ 

7 

8 

4f 

(347)  1 

12 

1. 

ii 

ii 

21 

B.  Unlike  Common  Fractions  (Easy) 

IV.  f 

i 

f 

2f 

9f 

12f 

(347)  i 

A 

ii 

V.  i 

12 

16^ 

A 

(347)  § 

3 

4 

Jl 

5§ 

Ii 

c. 

Unlike  Common  Fractions  (More 

Difficult) 

VI.  f 

2 

3 

5 

6 

6i 

9i 

^ 8 

(347)  1 

X 

3 

X 

2'^ 

ii 

A 

VII.  f 

I 

12 

9i 

3| 

7f 

(347)  I 

1 

2 

3 

8 

4| 

i 

9H 

1 

1 

_6 

1 

2 

ii 

9? 

^ 8 

Check 

your  answers 

with  those 

given  on  page 

335. 

If  you  had 

more  than  one  example  incorrect 

in  any  group, 

review 

the  Study 

Helps  on 

pages  47-48 

For  practice,  turn  to  the  page  number 

given  in  the  parentheses. 


91 
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How  Much  Taxi  Fare? 


The  charge  shown  for  transportation 
by  taxi  for  any  part  of  a quarter  mile 
is  the  same  as  the  charge  for  a quarter 
mile.  For  example,  any  distance  be- 
tween 1 and  miles  costs  the  same  as 
miles. 

1 . What  is  the  rate  for  the  first  quarter  mile?  for  each  additional 
quarter  mile? 

2.  At  the  rates  given,  find  the  fare  for  a trip  of  if  miles, 
if  miles  = J miles. 

The  cost  of  the  first  f mile  is  20^;  the  cost  of  the  remaining  6 
quarter  miles  is  6 X 5jZ^,  or  30^. 

The  cost  of  the  trip  is  20^  + 30jzf,  or 

3.  At  the  rates  given,  find  the  fare  for  the  following  distances; 

a.  f mi.  c.  l|-  mi.  e.  3^  mi.  'A'  g.  1^  mi. 

b.  1 mi.  d.  2f  mi.  f.  4f  mi.  'A'h.  2|- mi. 

4.  At  the  rates  given,  what  is  the  greatest  possible  length  a trip 
could  have  been  if  the  fare  was  85jzf? 

85^  — 20^  = 65^,  cost  of  fare  for  part  of  trip  after  first  f mi. 
65jZ^  -^5^  = 13,  number  of  quarter  miles  at  5^-rate. 

^ = 3f ; 3f  mi.  + f mi.  = 3j  mi.,  greatest  length  of  trip. 

5.  Find  the  greatest  possible  length  of  a trip  when  the  fare  is: 

a.  SOjzf  c.  $1.45  e.  90^^  g.  $1.10 

b.  $1.25  d.  f.  $1.75  h.  $2.15 

6.  One  taxi  company  charges  25^  for  the  first  quarter  mile  and 

5^  for  each  additional  quarter  mile  or  part  thereof.  Find  the  fare 
at  these  rates  for  the  trips  given  in  problem  3. 

7.  Using  the  rates  given  in  problem  6,  find  the  greatest  possible 
length  of  a trip  when  the  fare  is : 

a.  75^  c.  $1.50  e.  90^  g.  $1.80 

b.  $1.20  d.  $1.70  f.  40^^  h.  $2.25 
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Practise  What  You  Have  Learned 


1.  794 


857 

568 

295 

809 

367 


2.  40302 

-20305 


5.  807 

X308 


3.  769 
X60 


6.  34)12583 


7.  267)9679  8.  Reduce  to  lowest  terms: 

9.  There  are  how  many  tens  in  1920?  in  430?  in  10,200? 


Number  Quickies 


1 . There  are  how  many  quarter  dollars  in  ten  dollars? 

2.  If  there  are  320  rods  in  a mile,  how  many  feet  are  there  in 
a rod? 

3.  What  number  divided  by  9 gives  a quotient  of  43  and  a 
remainder  of  5? 

4.  A typist  charges  20^  a page  for  copying  manuscript  plus  4ff 
a page  for  each  carbon  copy.  Find  the  cost  to  type  40  pages  with 
3 carbon  copies  of  each  page. 

5.  How  many  $10,000  bills  will  make  a million  dollars? 

6.  A secretary  begins  work  at  8 : 30  A. M.,  has  an  hour  for  lunch, 
and  stops  work  at  5 P.M.  How  many  hours  does  she  work  during 
the  day? 

7.  At  the  rate  of  45  m.p.h.,  how  far  will  a car  travel  in  20  min.? 

8.  If  an  airplane  travels  16  mi.  in  6 min.,  what  is  its  average 
speed  in  miles  an  hour? 

9.  Candy  sells  for  80j!5  a pound.  What  is  the  cost  of  a box 
containing  1 pound  10  ounces? 

1 0.  What  is  the  first  number  greater  than  75  that  can  be  divided 
evenly  only  by  itself  and  1? 

1 1 . Find  the  missing  digit  in  the  four-place  number  72?5  to 
make  the  number  divisible  by  9. 

12.  Use  the  number  in  problem  1 1 and  change  it  from  72?5  to 
72?9.  What  is  the  missing  digit?  Is  there  more  than  one  answer? 
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Making  and  Using  Tables  of  Measures 


1 . Copy  the  following  tables  and  fill  in  the  missing  numbers : 

a.  ? glasses  = 1 pint  (pt.)  b.  ? pints  = 1 quart 

? pints  = 1 quart  (qt.)  ' ? quarts  = 1 peck  (pk.) 

? quarts  = 1 gallon  (gal.)  ? pecks  = 1 bushel  (bu.) 

1 quart  = ? fluid  ounces  (fl.  oz.) 

2.  How  many  pint  bottles  can  be  filled  from  a 10-gallon  can  of 
milk? 

3.  How  many  8-ounce  glasses  can  be  filled  from  a gallon  can 
of  milk? 

4.  How  many  quarts  are  there  in  a bushel? 

5.  Change  8 ft.  to  inches.  6.  Change  48  in.  to  feet. 

8 X 12  in.  = 96  in.  48  -r-  12  = 4,  no.  of  feet. 

In  problem  5 we  changed  feet  to  inches.  Since  a foot  is  a larger 
measure  than  an  inch,  we  multiplied. 

In  problem  6 we  changed  from  inches  to  feet.  Since  an  inch 
is  a smaller  measure  than  a foot,  we  divided. 

7.  Show  that  4 gal.  1 qt.  =3  gal.  5 qt. 

8.  Show  that  2 gal.  5 qt.  =3  gal.  1 qt. 

Copy  the  examples  and  fill  in  the  missing  numbers  in  the  table 


below.  If  you  need  help,  use  the  tables  above  and  on  page  333. 

9.  12  ft. 

= ?yd. 

1 6.  5 hr.  72  min.  = 6 hr.  ? min. 

10.  30  fl.  oz. 

= ?pt. 

17.  2 ft.  20  in.  = ? ft.  8 in. 

11.  4jgal. 

= ? qt. 

18.  3 hr.  18  min.  = 2 hr.  ? min. 

12.  Ijmi. 

= ?ft. 

1 9.  3 gal.  2 qt.  = ? qt. 

13.  Ijrd. 

= ?ft. 

20.  3 lb.  14  oz.  = ? lb. 

14.  22  min. 

= ? sec. 

21.  4 lb.  18  oz.  = ? lb. 

15.  2iyd. 

= ? in. 

22.  2 hr.  66  min.  = ? hr. 
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Adding  Measurements 

1 .  Use  the  picture  to  find  the  sum  of  1 gal.  2 qt.,  and  3 qt. 

1  gal.  2 qt. 


*11 
1 1 1 


*11111 

* * 1 


+ 


3 qt. 


1 gal.  5 qt.  = 

2  gal.  1 qt. 


2.  Write  1 gal.  2 qt.  as  gallons;  3 qt.  as  gallons.  Add  the 
mixed  number  and  the  fraction.  The  sum  should  be  equal  to  the 
above  answer. 

Add  the  following  as  separate  units  of  measure  and  then  check 
the  solution  by  adding  mixed  numbers. 

a b c 

3.  4 ft.  8 in.  9 lb.  5 oz.  4 yd.  2 ft. 

3  ft.  3 in.  4 lb.  14  oz.  5 yd.  1 ft. 


4.  8 bu.  1 pk. 

7 bu.  2 pk. 

5.  6 hr.  25  min. 
3 hr.  50  min. 
1 hr.  18  min. 


12  qt.  1 pt. 
5 qt.  1 pt. 

7 ft.  9 in. 

3 ft.  11  in. 

4 ft.  10  in. 


7 qt.  10  fl.  oz. 
3 qt.  24  fl.  oz. 

14  1b.  3oz. 

6 lb.  12  oz. 

1 lb.  15  oz. 


The  table  gives  the  time  and  distance  for  each  leg  of  the  record 
solo  flight  around  the  world  by  William  Odum  in  1949. 

Leg 

a. 

b. 

c. 

d. 

★6-  What  was  the  total  distance  of  the  flight? 

★7.  What  was  the  total  time  in  hours  and  minutes? 

★8-  Round  off  to  the  nearest  100  miles  the  distance  of  each  leg  of 
the  flight.  Then  find  the  total  distance. 


Distance 

Time 

Leg 

Distance 

Time 

1750  mi. 

6 hr.  18  min. 

e. 

1400  mi. 

6 hr.  29  min. 

2620  mi. 

9 hr.  28  min. 

f. 

3200  mi. 

12  hr.  32  min. 

2119  mi. 

7 hr.  0 min. 

9- 

3400  mi. 

12  hr.  31  min. 

2256  mi. 

8 hr.  36  min. 

h. 

2900  mi. 

10  hr.  11  min. 
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Important  Points  in  Subtraction  of  Common 
Fractions 


Watch  the  following  points  in  subtracting  fractions : 

A.  The  same  principles  which  pertain  to  denominators  and  to 
reduction  in  addition  of  fractions  apply  to  subtraction  of  fractions. 


B.  When  a fraction  or  a mixed  number  is  subtracted  from  a 
whole  number,  the  whole  number  must  be  regrouped. 

C.  We  sometimes  may  regroup  mixed  numbers  when  we  sub- 
tract, as  in  examples  3 and  4. 


1 .  Subtract  from  3^-. 


Gooe=o©oo  ’i-’i 
oo© 


2.  Subtract  if  from  3. 


Use  the  dia- 
gram on  the  left 
of  this  page  to 
explain  the  steps 
in  the  solution. 


>000=00©  ^ 

’ oo© 


Use  the  diagram 
to  explain  the  steps 
in  the  solution. 


C 


3.  Subtract  if  from  2f. 


000=000 

00^:0-11  = i|  = If 

0 3 


Use  the  dia- 
gram to  show 
the  steps  in  the 
solution.  How 
can  you  tell  that 
the  answer  must 
be  less  than  1? 


4.  Subtract  2f  from  8f . 


H = 8^ 

n = 


a.  Trace  the  steps  in  the  solution. 

b.  Examine  the  two  mixed  numbers,  and 
show  that  the  answer  must  be  more  than  5 ; 
less  than  6.  Why? 
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Diagnostic  Test  in  Subtraction  of  Common  Fractions 

Solve  the  examples.  Reduce  the  answers  to  lowest  terms. 

Part  I.  Whole  Numbers  Above  Not  Changed 


a 

b 

c 

d 

e 

f 

I.  f 

5 

6 

9— 

6i 

7i 

(348)  i 

1 

_6_ 

3 

ii 

A 

Ii 

II.  f 

5 

6 

11 

12 

9f 

7f 

8f 

(348)  i 

1 

2 

3 

ii 

ii 

2 

3 

III.  1 

5 

8 

3 

4 

9f 

(348)  ± 

1 

JL 

2 

JL 

ii 

ii 

1 

4 

IV.  8 

3 

4 

5 

6 

8f 

9f 

^A 

(349)  J- 

1 

X 

i 

X 

ii 

3 

8_ 

Part  n. 

Numbers  Above  Must  Be  Regrouped 

V.  1 

2 

8 

5 

10 

14 

(349)  f 

ii 

1 5 
*6 

4-1 

^8 

21 

Ii 

VI.  6i 

H 

2f 

Hi 

15i 

(349)  2f 

ii 

if 

ii 

_ii 

VII.  8i 

8j 

If 

(349)  5f 

Ii 

ii 

5 

6 

A 

1 

2 

VIII.  H 

si 

12f 

13i 

(349)  2f 

•^6 

2i 

5 

_6 

Jl 

Check  your  answers 

with  those 

given  on 

pag^^35.\  If  you  had 

more  than  one  example  incorrect  in  any  group, Ixeview  the  Study 
Helps  on  page  54.  For  practice,  turn  to  the  page  number  given 
in  the  parentheses. 
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'^Magic  Squares 

1 .  Square  A below  is  a magic  square.  What  is  a magic  square? 
Add  all  the  columns,  rows,  and  diagonals  in  Square  A.  What  is 
true  of  the  sums? 


2.  Which  row  or  column  makes  it  possible  to  find  the  sum  of  the 
fractions  in  Magic  Square  B?  in  Magic  Square  C? 

3.  Find  the  missing  numbers  in  Square  B and  Square  C. 

Number  Quickies 

1 . A can  of  tomato  juice  contains  1 pint  14  fluid  ounces.  The 
contents  are  how  many  fluid  ounces  less  than  a quart? 

2.  A can  of  fruit  juice  containing  48  fluid  ounces  sells  for  45 
At  that  rate,  what  is  the  cost  of  a quart  of  this  fruit  juice? 

3.  A minim  is  a measure  used  in  drugs  and  it  is  approximately 
a drop.  If  there  are  480  minims  in  a fluid  ounce,  how  many  drops 
are  there  in  a pint? 

4.  If  2^  cups  are  equal  to  a pint,  there  are  how  many  cupfuls 
in  a gallon? 

5.  A wage-earner  receives  $1  an  hour  for  a 40-hour  week  and 
“time-and-a-half’  for  time  over  40  hours.  What  are  his  earnings 
when  he  works  44  hours  in  a week? 

6.  I'he  product  of  two  numbers  is  459.  If  one  of  the  numbers 
is  17,  what  is  the  other  number? 

7.  If  the  divisor  is  38  and  the  quotient  is  20  with  a remainder  of 
1 9,  what  is  the  dividend? 
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Square  A 


\ 

1 

6 

1 

4 

iTi' 

u 

\|| 

12, 

sy 

2 

3 

3 

4 

7'' 

y\2 

\i 

2,^ 

1 

yy 

y3 

li 

u 

''nJ_ 

Square  B 


'3 

1 

2 

i 

i 

\ 

5/ 

6 

? 

li 

y 

'''2 

3\ 

? 

jy' 

42 

? 

? 

1 

6, 

Square  C 


'7 

2 

3 

? 

X 

1 

2 

\ 

?' 

? 

\5 

'6, 

? 

3.''' 

A 

li 

5, 

OmOQ  = SQQQQODQ 


qal.  qai.  qal.  qal.  qal. 

B < 


qal.  qal.  qal.  qal.  qt.  qt.  qt  qt. 


qal.  qal.  qal.  qal.  qt.  qt.  qt.  qt. 

Subtracting  Measurements 


1 . If  a can  of  milk  contains  5 gallons  and  3 gallons  1 quart  of 
it  are  used,  how  much  milk  does  the  can  then  contain? 

5 gal.  = 4 gal.  4 qt.  Use  the  diagram  above 

—3  gal.  1 qt.  = 3 gal.  1 qt.  to  explain  each  step  in  the 

1 gal.  3 qt.  solution. 

2.  Check  the  solution  by  expressing  gallons  and  quarts  as  gal- 
lons; then  subtract  the  numbers. 

3.  Subtract  2 bu.  3 pk.  from  3 bu.  1 pk. 

3 bu.  1 pk.  = 2 bu.  5 pk.  How  was  3 bu.  1 pk.  re- 

—2  bu.  3 pk.  = 2 bu.  3 pk.  grouped  to  make  2 bu.  5 pk.? 

2l^. 

4.  Check  problem  3 by  expressing  each  amount  as  bushels. 
Subtract  the  following  measures  and  then  check  the  solution  by 

subtracting  the  quantities  expressed  as  mixed  numbers. 


a 

b 

c 

5.  8 ft. 

7 pt. 

10  hr. 

3 ft.  10  in. 

5 pt.  9 fl.  oz. 

6 hr.  34  min. 

6.  9 yd.  45  in. 

12  bu.  2 pk. 

1 ft.  3 in. 

5 yd.  30  in. 

9 bu.  3 pk. 

8 in. 

7.  7 gal.  1 qt. 

17  min.  49  sec. 

5 1b.  8oz. 

6 gal.  2 qt. 

14  min.  37  sec. 

3 lb.  13  oz. 

8.  7 qt.  14  fl.  oz. 

18  hr.  14  min. 

9 yr.  8 mo. 

3 qt.  21  fl.  oz. 

11  hr.  48  min. 

2 yr.  3 mo. 

9.  15  1b.  14  oz. 

12  bu.  9 qt. 

16  yd.  1 ft. 

8 1b.  9oz. 

8 bu.  24  qt. 

11  yd.  2 ft. 
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Acme  Photo 


Swimming  the  English  Channel 

The  picture  shows  Miss  Florence  Chadwick  who  was  the  first 
woman  to  swim  the  English  Channel  in  both  directions. 

1.  In  1950  Miss  Chadwick  swam  the  English  Channel  from 
France  to  England  in  13  hr.  28  min.  to  set  a woman’s  record  for 
the  event.  This  time  was  how  much  less  than  a day? 

2.  In  1951  Miss  Chadwick  swam  the  English  Channel  from  Eng- 
land to  France  in  15  hr.  31  min.  How  much  longer  did  she  take 
to  swim  the  Channel  in  this  direction  than  in  the  other  direction? 
(See  problem  1 .) 

3.  Miss  Gertrude  Ederle  was  the  first  woman  whose  time  for 
swimming  the  English  Channel  was  recorded.  Her  time  was  14  hr. 
31  min.  By  how  many  minutes  did  Miss  Chadwick  lower  the 
record  set  by  Miss  Ederle?  (See  problem  1 .) 

4.  In  1950  an  Egyptian  swimmer,  Hassan  Abd-el-Rehim,  set  a 
record  time  for  swimming  the  English  Channel  in  10  hr.  53  min. 
This  time  was  how  much  less  than  a day? 

5.  The  previous  record  time  for  swimming  the  English  Channel 
was  11  hr.  5 min.  The  new  record  in  problem  4 is  how  many 
minutes  less  than  the  time  of  the  old  record? 

Subtract  the  following  and  check  the  solutions  by  addition: 


6.  14  hr.  31min. 

1 1 hr.  5 min. 

8. 

13  hr.  28  min. 
10  hr.  52  min. 

10. 

26  min.  15  sec. 
18  min.  50  sec. 

7.  14  min.  31  sec. 

10  min.  53  sec. 
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9. 

10  hr.  17  min. 

8 hr.  30  min. 

11. 

2 hr.  5 min. 
58  min. 

A Fraction  and  a Whole  Number  Used  in 
Multiplication 


1 .  Jane  has  a recipe  which  calls  for  f cup  of  flour.  If  she  uses 
three  times  the  recipe,  how  much  flour  does  she  use? 


a.  Use  addition  to  prove  that  the  answer  shown  in  the  dia- 
gram is  correct. 

b.  We  can  also  find  3 X f as  shown  below: 

A.  3 times  3 fourths  = 9 fourths.  B.  3 X | = = I = 2^ 

2.  Multiply  4 X f and  show  by  approximation  that  the  answer 
is  sensible. 


4 X f = 


Why  must  the  answer  be  less  than  4-*  Is  a sensible  answer? 
Check  the  solution  by  addition. 


3.  Tom  sold  f of  a case  of  soft 
drinks.  How  many  bottles  did  he 
sell? 

a.  How  many  bottles  are  in  J 

of  a case?  in  f of  a case? 

b.  We  can  also  find  f of  24  as 

shown  below: 


I of  24  = I X 24  = ^ = 18 


4.  Dick  said,  “The  product  of  3 X 5 is  the  same  as  5 X 3;  there- 
fore, the  answer  to  3 X f is  the  same  as  f X 3.”  Is  Dick’s  state- 
ment correct?  Prove  it. 

To  multiply  a fraction  by  a whole  number  or  to  find  a frac- 
tional part  of  a whole  number,  multiply  the  numerator  of  the 
fraction  by  the  whole  number  and  divide  that  product  by  the 
denominator.  If  there  is  a fraction  in  the  answer,  reduce  this 
fraction  when  possible. 
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Socruj 


Study  Helps  in  Multiplication  of  Mixed  Numbers 
and  Whole  Numbers 


1 . A rod  is  equal  to  5|  yards.  How  many  yards  are  there  in 
7 rods? 


X7 

(7  X 1) 
35  (7  X 5) 
38| 


a.  Trace  the  steps  in  the  solution. 

b.  What  is  the  first  partial  product?  the  second 
partial  product?  their  sum? 

c.  Since  5^  is  more  than  5,  but  less  than  6,  show 
why  the  product  must  be  more  than  35,  but  less 
than  42. 


There  are  38^  yards  in  7 rods. 

The  example  may  also  be  worked  as  follows: 


7 X 


5l=7x^  = ^x" 


= ? = 38l 


2.  If  meat  sells  at  $.68  a pound,  find  the  cost  of  a roast  weigh- 
ing  6|:  pounds. 


$.68  First,  find  the  cost  of  J lb.  and  then  find  the 

X65  cost  of  6 lb. 

17  X 68)  Since  68^  is  near  to  70^,  show  that  6 X 70^  is 
4 08  (6  X 68)  approximate  cost. 

$T25 

Multiply  the  following : 


a 

b 

c 

d 

e 

3.  6i 

12| 

02 

8f 

23i 

3 

4 

4 

4 

5 

4.  36 

52 

16 

27 

35 

Ji 

Ji 

Ji 

Ji 

Ji 

5.  17f 

\6i 

2lf 

14f 

5 

8 

4 

3 

5 

6.  30 

92 

55 

25 

38 

Ji 

7— 

Ji 

Ji 

o3 

^4 
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Try  This  in  Hot  Weather 


A recipe  for  making  a cool  drink  for  hot  days  is  as  follows : 

a.  f cup  iced  water 

b.  3 tablespoons  dry  skim  milk 

c.  2 teaspoons  granulated  sugar 

d.  J cup  frozen  strawberries 

Add  the  dry  skim  milk  to  the  other  items  above,  and  stir  until 
thoroughly  blended.  Serves  one  10 ounce  portion. 

1 . The  recipe  will  make  what  fractional  part  of  a pint? 

2.  How  many  pints  of  the  drink  will  be  made  when  the  recipe 
is  doubled?  is  tripled?  is  4 times  as  much? 

3.  How  much  of  each  item  in  the  recipe  is  needed  to  make  a 
quart  of  the  drink?  10  oz.  = J qt.) 

4.  Find  the  amount  of  each  item  needed  when  the  recipe  is 
doubled;  is  tripled;  is  5 times  as  much. 

5.  Find  the  amount  of  each  item  needed  for  a pint  of  the  drink 
for  each  member  of  a family  of  2 people;  5 people;  6 people. 

6.  If  a class  has  24  pupils  and  each  is  to  have  pints  of  the 
drink,  how  much  of  each  item  in  the  recipe  is  needed? 

Find  the  missing  numbers: 

1 1 . 1 qt.  1 pt.  = ? fl.  oz. 

1 2.  24  fl.  oz.  = ? qt. 

1 3.  2 pt.  12  fl.  oz.  = 1 pt.  ? fl.  oz. 

1 4.  3 pt.  28  fl.  oz.  = ? pt.  8 fl.  oz. 

How  many 


7.  14  fl.  oz.  = ? pt. 

8.  1^  pt.  = ? fl.  oz. 

9.  1 qt.  5 fl.  oz.  = ? fl.  oz. 

1 0.  i gal.  = ? pt. 

15.  A fluid  ounce  is  equal  to  2 tablespoonfuls, 
tablespoonfuls  are  there  in  a pint?  in  a quart? 

★16.  Bring  to  class  a recipe  for  making  a refreshing  drink 
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Practise  What  You  Have  Learned 


$ 43.87 

2.  1\  3 . 608  4. 37)15059 

.56 

2*  X307 

4.78 

3f 

127.45 

g7  5.  75301  6.  14f 

-a  -9308  _9» 

23.09 

6.88 

f X 102  = 

8.  365)138215  9.  3f  X 46  = 

4 1b.  8oz. 

11.  7 pt.  9 fl.  oz.  12.  4 hr.  18  min. 

3 lb.  14  oz. 

6 lb.  5 oz. 

— 3 pt.  12  fl.  oz.  —2  hr.  45  min. 

Number  Quickies 

1 . A roll  of  dimes  contains  ten  dollars.  How  many  dimes  are 
there  in  the  roll? 

2.  What  is  the  largest  three-place  number  divisible  by  4? 

3.  The  weight  of  a dozen  large  eggs  is  not  less  than  24  oz.  or 
more  than  27  oz.  Express  these  amounts  as  pounds. 

4.  A crate  contains  30  doz.  eggs  that  average  24  oz.  to  a dozen. 
What  is  the  weight  in  pounds  of  the  crate  of  eggs? 

5.  Potatoes  sell  at  $2.14  for  a 100-lb.  bag  or  $1.50  a bushel 
(60  lb.).  How  much  less  does  it  cost  to  buy  100  lb.  of  potatoes  by 
the  bag  than  by  the  bushel? 

6.  A freight  car  has  a capacity  of  1 10,000  lb.  How  many  tons 
will  it  hold?  (There  are  2 thousand  pounds  in  a ton.) 

7.  A candy  bar  weighs  3^  oz.  How  many  pounds  are  there 
in  a box  containing  12  of  these  candy  bars? 

8.  When  a car  travels  40  m.p.h.,  how  many  minutes  does  it 
take  to  travel  a mile? 

9.  Make  a drawing  to  solve  the  following  problem : How  many 
posts  8 ft.  apart  are  needed  for  a fence  40  ft.  long? 

10.  If  July  31  falls  on  Sunday,  on  what  day  of  the  week  is  the 
First  of  July? 
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Multiplying  Fractions  and  Mixed  Numbers 


1 . What  is  J of  f? 

-•a.  What  fraction  does  diagram  A show? 
b.  From  diagram  B you  can  find  ^ of  What  is  the  answer? 


We  can  also  find  the  answer  as  follows: 

5 of  I = i 


2.  Multiply:  J X 2j. 

1 v ol  _ I 

2 X ^4  - 2 

How  was  2 J changed  to  f ? 

3.  Multiply:  X 

Qi  V ' - 12 

03  A 2 — 3 


w 9 _ 1219  _ 9 _ il 
'^4“2X4“8“  *8 


V ' — 10  X » — 10  _ 

2 ~ 3X2  “ 6 “ 


Complete  the  solution. 

4.  Multiply:  X 3j. 

ll  V _ 3 w 13  3 X 13  _ 39  _ 

'2  '^'^4  “2-^4  ”2X4  “ 8 ” 


Complete  the  solution. 

To  multiply  mixed  numbers  and  fractions,  change  the  mixed 
numbers  to  improper  fractions  and  then  multiply. 

5.  Trace  the  steps  in  the  following: 

a.  5 X ^ = b.  2^  X 5 = c.  2^  X = 

3X5  _ \5  5 V 3 - 5X3  _ 7^3-  7X3  _ 

4X8“  32  2^4”2X4”  3^2”3X2” 

15  _ i7  21  _ o3  _ ol 

8 “ 6 ” '^6  ” '^2 

Multiply  the  following,  reducing  when  possible : 

6.  fxf=  8.  ixf=  10.  f of  55  = 

7.  fX2f=  9.  |Xli=  ll.iX3i  = 
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.m3)  0 2 


'‘Cutting  Corners” 


1 . Find  the  product  of  § and  f . 

2 w 5 _ 2X5  _ iO  _ 5 
3^6  3X6  ~ 18  ~ 9 

How  was  the  fraction  ^ reduced? 

2.  We  can  divide  before  we  multiply  in  this 
example.  j 

^ X t = I 


3X3 


One  numerator  and  one  denominator  were  divided  by  2.  We 
say  that  the  numbers  divided  by  2 were  cancelled.  Why  was  the 
1 written  above  the  2 and  the  3 below  the  6?  How  did  we  get  the 
product? 

The  process  of  dividing  a numerator  and  a denominator  by  a 
number  before  multiplying  the  fractions  is  called  cancellation. 

3.  We  can  use  cancellation  to  multiply  and  4^. 


- ilv'25_  5X25  _ 

^3  ^ ~ 3 ^ ~ 3 X 3 ~ 

'3 

a.  Complete  the  solution. 

b.  Check  by  multiplying  without  using  cancellation.  Which 
method  is  easier? 


4.  Trace  the  steps  in  multiplying  3j  and  2f. 

3|X2|=|x|  = f$-;  = f = 8 

I J 

Multiply  the  following,  using  cancellation  when  possible. 

9.  ix|=  13.  §XA 


5.  f X f = 

6.  X = 

7.  56  X i = 

8.  I X If  = 


10.  2J  X 16  = 

11.  X 2f  = 

12.  36  X f = 


14.  f X If  — 

15.  3f  X 14  = 

16.  3f  X 3f  = 


'^T7.  Why  is  cancellation  called  a short-cut  in  multiplication  of 
fractions? 

'5/^18.  If  each  fraction  is  expressed  in  lowest  terms,  make  examples 
to  show  that  it  is  not  possible  to  use  cancellation  in  examples  in 
multiplication  when  the  denominators  of  the  fraction  are  2,  4,  8, 
and  16. 
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Diagnostic  Test  in  Multiplication  of  Fractions 


Solve  each  of  the 

following  examples : 

a 

b 

c 

d 

I. 

4 X i = 

3 X = 

6 X f = 

8 X f = 

(350) 

II. 

I X 28  = 

f of2  = 

i X 4 = 

-g-  of  12  = 

(350) 

III. 

i X i = 

4 V -9 

5 10  — 

3 V 7 _ 
4^8“ 

6 A 10  — 

<350) 

IV. 

^ X 3^  = 

i X 2i  = 

i X li  = 

if  X 34-  = 

(351) 

V. 

3j  X 7 = 

H-k 

IO|m 

X 

oo|co 

II 

3§  X i = 

65  X 2f  = 

(351) 

VI. 

27 

15 

2lf 

5f  X 4 = 

(351) 

X2f  X3f  X6 


Check  your  answers  with  those  given  on  page  335.  If  you  had 
more  than  one  example  incorrect  in  any  group,  review  the  Study 
Helps  on  pages  63-64.  For  practice,  turn  to  the  page  number  given 
in  the  parentheses. 

'^For  Those  Who  Made  No  Errors  in  the  Above  Test 

1 . Make  a diagram  to  show  that  J of  5 is 

2.  Give  illustrations  to  show  that  the  product  of  a proper  frac- 
tion and  a mixed  number  may  be  equal  to  a proper  fraction,  a 
whole  number,  or  a mixed  number. 

3.  Explain  why  the  product  of  two  proper  fractions,  such  as  ^ 
and  j,  is  less  than  either  fraction. 

4.  You  can  multiply  27 J by  5§  without  changing  the  mixed 
numbers  to  improper  fractions.  To  do  this,  multiply  27  by  5; 
f by  5;  27  by  §;  and  f by  §.  Then,  find  the  sum  of  these  prod- 
ucts. Check  the  answer  by  multiplying  the  numbers  changed  to 
improper  fractions. 

5.  A prime  number  is  one  which  can  be  divided  evenly  only 
by  itself  and^  1.  Make  a list  of  all  prime  numbers  from  1 to  100. 
The  first  three  prime  numbers  greater  than  1 are  2,  3,  and  5. 
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How  Do  You  Like  Your  Meat- 
Rare,  Medium,  or  Well  Done? 

The  oven  temperature  for  roasting  meat  is  set  at  300°  F.  (Fah- 
renheit) except  in  the  case  of  pork  when  the  temperature  is  usually 
set  at  350°  F.  The  roast  is  done  when  its  temperature,  called 
internal  temperature,  reaches  a certain  level  as  given  in  the  fol- 
lowing table.  The  table  also  gives  the  time  needed  for  each  pound 
of  roast.  When  the  oven  is  set  at  300°  F.,  raw  beef  must  roast  18 
minutes  for  each  pound  of  its  weight  for  the  internal  temperature 
of  the  meat  to  reach  140°.  The  roast  is  then  rare. 


Kind  of  Roast 

Internal  Temperature 

Minutes  a-  Pound 

Beef,  rare 

140° 

18 

Beef,  medium 

160° 

24 

Beef,  well  done 

170° 

28 

Fresh  Pork 

185° 

25 

Lamb 

180° 

33 

Veal 

170° 

28 

1 . Which  kind  of  roast  requires  the  most  time  per  pound?  the 
least  time?  the  highest  temperature? 

2.  How  long  should  a 3-pound  pork  roast  be  in  the  oven? 

3.  How  much  time  should  it  take  for  a 5-pound  roast  of  beef  to 
be  well  done?  To  be  ready  for  serving  at  6:30  P.M.,  when  should 
the  roast  be  placed  in  the  oven? 

4.  Find  the  missing  numbers  in  the  following  table: 


Meat 

Weight 

Roasting 

Time 

Time  Put 
in  Oven 

Time  Taken 
Out  of  Oven 

a Beef,  well  done 

6f  lb. 

,?  hr.  f min. 

2:45  P.M. 

? 

b Beef,  medium 

5*  lb. 

? hr.  ? min. 

9:30  A.M. 

? 

c Lamb 

7 lb. 

? hr.  ? min. 

? 

5:45  P.M. 

d Pork 

6 lb. 

? hr.  ? min. 

? 

6:10  P.M. 

e Beef,  rare 

lb. 

? hr.  ? min. 

3:25  P.M. 

? 

f Veal 

4f  lb. 

? hr.  ? min. 

10:38  A.M. 

? 
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Multiplying  Measurements 

1 . How  long  a board  does  Tom  need 
for  the  shelves  of  the  bookshelf  which  he 
is  building? 

a.  What  is  the  length  of  each  shelf? 

b.  Use  addition  to  find  the  length  of 

the  board  needed  for  shelves. 

2.  Solve  problem  1 by  multiplying  2 ft. 
8 in.  by  3. 

a.  How  do  we  get  24  in.?  6 ft.? 

b.  How  is  24  in.  changed  to  feet? 

c.  Which  two  numbers  are  added 
to  make  8 ft.? 

3 . Express  2 ft.  8 in.  as  feet  and  check 
the  solution  in  problem  2 by  multiply- 
ing this  amount  by  3. 


2 ft.  8 in. 

^ 

6 ft.  24  in. 

24  in.  = 2 ft. 

6 ft.  24  in.  = 8 ft. 


4.  Change  the  following  to  the  unit  indicated: 

a.  38  in.  = ? ft.  ? in. 

b.  42  oz.  = ? lb.  ? oz. 

c.  44  fl.  oz.  = ? pt.  ? fl.  oz.  f.  15  pt.  = ? qt.  ? pt. 
Multiply  the  following: 


d.  14  = ? bu.  ? pk. 

e.  27  qt!^’  = ? gal.  ? qt. 


a 

b 

5.  8 ft.  10  in. 

7 lb.  4 oz. 

X3 

X6 

6.  6 pt.  10  fl.  oz. 

2 qt.  18  fl.  oz. 

X4 

X4 

7.  6 bu.  3 pk. 

2 bu.  24  qt. 

X5 

X3 

8.  12  lb.  3 oz. 

2 hr.  18  min. 

X4 

X3 

9.  A farmer  uses 

1 bu.  3 pk.  of  wheat  to 

5 gal.  3 qt. 
^ 

2 yd.  15  in. 
^ 

1 ft.  9 in. 

^ 

16  min.  25  sec 
X4 


much  wheat  is  needed  to  sow  a field  of  20  acres? 
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Ways  to  Compare  Numbers 

1 . Measure  the  width  of  the  picture ; 
the  length, 

2.  The  width  is  how  much  less  than 
the  length? 

If  your  measurements  were  correct, 
you  found  the  width  to  be  1 inch  less 
than  the  length.  You  can  also  say  that 
the  length  is  1 inch  more  than  the 
width.  In  this  case,  you  compared  the 
two  numbers  by  subtraction  to  find 
the  difference  between  them. 

You  can  also  compare  the  width  with 
the  length  by  division.  Then  you 
divide  2 in.  by  3 in.  and  write  the 
answer  as  f . Likewise,  you  can  compare  the  length  with  the  width 
by  division,  as  3 in.  -r-  2 in.,  and  the  answer  is  § or  1 J. 

When  you  compare  numbers  by  division,  you  find  the  ratio  of 
one  number  to  the  other  number.  Ratio  means  how  many  times 
another  number  one  number  is. 

The  ratio  of  the  width  to  the  length  is  read  as  “2  to  3”  or  as 
“two-thirds.”  The  ratio  of  the  length  to  the  width  is  read  as 
“3  to  2,”  or  as  “three-halves,”  or  as  “one  and  a half.”  When 
comparing  little  with  big,  we  express  the  ratio  as  a proper  fraction, 
as  §;  when  comparing  big  with  little,  we  express  the  ratio  as  an 
improper  fraction,  as  f . 

3.  Read  the  following  ratios  in  two  different  ways:  f;  f. 

4.  What  is  the  ratio  of  1 to  2?  of  2 to  1?  of  4 to  3?  We  see  that 
the  ratio  of  two  numbers  may  be  expressed  as  a fraction,  as  a whole 
number,  or  as  a mixed  number. 


5.  Give  the  ratio  of  each  of  the  following: 

a.  A cent  to  a nickel  e.  A nickel  to  a quarter 

b.  A nickel  to  a dime  f.  A dime  to  a quarter 

c.  A dime  to  a nickel  g.  A quarter  to  a quarter 

d.  A quarter  to  a half  dollar  h.  A dime  to  a dime 

6.  Give  the  ratio  of  the  following:  15  to  25;  90  to  75. 
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U^CP 


2 12  2 

Finding  the  Ratios  of  Two  Numbers 


★★★ 
' ★★★ 


1 . Find  the  ratio  of  the  number  in  the  first  group  or  figure 
represented  to  the  number  in  the  second  group  or  figure  repre- 
sented in  each  of  the  illustrations  above. 

2.  Find  the  ratio  of  the  second  number  represented  to  the  first 
number  represented  in  each  of  the  illustrations  above. 

3.  In  which  of  the  illustrations  is  the  ratio  of  the  two  numbers 
represented  equal  to  1? 

4.  When  the  ratio  between  two  numbers  is  1,  what  is  known 
about  the  value  of  the  two  numbers? 

5.  When  the  ratio  between  two  numbers  is  3,  the  smaller  num- 
ber is  what  fractional  part  of  the  larger  number?  the  larger  number 
is  how  many  times  the  smaller  number? 

6.  What  is  the  ratio  of  40  minutes  to  an  hour? 

1 hr.  = 60  min.  40  min.  ^ 60  min.  = |§  = f 

The  ratio  of  40  min.  to  1 hr.  is  2 to  3 or  §. 


Find  the  ratio  of  the  following : 

a be 


7.  1 pt.  to  1 qt. 

12  oz.  to  1 lb. 

25  to  40 

8.  1 qt.  to  1 gal. 

3 pt.  to  1 gal. 

75  to  90 

9.  8 in.  to  1 ft. 

1 bu.  to  3 pk. 

36  to  24 

10.  1 wk.  to  4 da. 

4 pk.  to  1 bu. 

80  to  120 

11.  1 ft.  to  1 yd. 

1 qt.  to  20  fl.  oz. 

300  to  250 

1 2.  A recipe  for  making  jam  calls  for  2 pounds  of  sugar  for  every 
3 pounds  of  berries.  What  is  the  ratio  of  sugar  to  berries? 

In  problem  12,  if  4 pounds  of  sugar  are  used,  how  many 
pounds  of  berries  are  needed? 


-69- 


How  Many  Fractional  Parts  in  a Whole? 


1 . Mary’s  mother  served  a quarter  of  a waffle  to  each  person. 
How  many  servings  could  she  make  from  the  waffles  shown? 

a.  There  are  how  many  servings  from  1 waffle?  from  2 waffles? 

b.  Since  1 divided  by  J is  1 X 4,  or  4,  and  2 divided  by  J is 
2 X 4,  or  8,  dividing  by  J is  the  same  as  multiplying  by  4.  How 
much  is  3 divided  by  J?  3 divided  by  ^?  4 divided  by  J? 

c.  Dividing  by  J is  the  same  as  multiplying  by  what  number? 

2.  How  many  pieces  § yard  long  can  be  cut  from  4 yards  of 
ribbon? 

a.  Cut  a string  4 yards  long  and  measure  off  pieces  § yard 
long.  Show  that  there  will  be  6 pieces.  2 2 


b.  Use  the  diagram  to  show  that  4 f = 6. 

c.  Ethel  reasoned  as  follows:  “I  can  get  one  §-yard  length 
from  each  yard,  or  4 such  lengths.  There  is  a J-yard  length  left  in 
each  yard,  or  a total  of  4 lengths  each  § yard  long.  These  4 lengths 
make  2 longer  lengths,  each  § yard  long.  Each  of  these  f-yard 
lengths  makes  1 piece,  or  a total  of  6 pieces.”  Is  Ethel  correct? 

Just  as  dividing  by  5 is  the  same  as  multiplying  by  f or  4,  so 
dividing  by  § is  the  same  as  multiplying  by  §. 


We  invert  the  divisor  f to  make  it  §. 

To  diyide  by  a fraction,  invert  the  divisor  and  multiply. 

3.  Trace  the  steps  in  the  following  solutions: 
a.  6-^J=  b.  4-^-§=  c.  7^§  = 

6Xt  = ^ = 8 4Xf  = Y = 12  7Xt=¥  = 10j 
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Dividing  by  a Mixed  Number 


Since  3 X 6 = 18,  then  18^6=3.  In  the  same  way,  if  the 
product  of  any  two  numbers  is  divided  by  one  of  the  numbers,  the 
quotient  is  always  the  other  number. 

1 . Find  the  product  of  3 X 1 3. 

3xU=3X|=-^=4 

2.  Find  the  quotient  of  4-  1 

a.  Use  example  1 to  find  the  answer.  Think,  “1 J X ? = 4.” 

b.  We  can  also  find  the  answer  by  dividing  as  follows: 

4+1|=4h-|=4x|=^=3 


c.  Why  must  the  quotient  be  less  than  the  number  divided? 

3.  It  takes  pounds  of  unshelled 

peanuts  to  make  1 pound  of  shelled  shelled  nuts 
nuts.  How  many  pounds  of  shelled 
nuts  will  6 pounds  of  unshelled  pea- 
nuts make? 


/ 

xib. 

Lii 

fib. 

lL\) 

i\b. 


iib. 


fib. 


UNSHELLED 

a.  The  diagram  shows  that  for  nuts 
every  2 bags  of  shelled  nuts  there 
were  3 bags  of  unshelled  nuts.  Since  there  are  only  § as  many 
bags  of  shelled  nuts  as  there  were  of  unshelled  nuts,  the  weight 
of  the  shelled  nuts  is  only  § as  much  as  the  weight  of  the  unshelled 
nuts.  Find  the  product  of  6 and  f . There  are  how  many  pounds 
of  shelled  nuts? 

b.  The  answer,  4 pounds,  can  also  be  found  as  follows: 


6 ^ 1|  = 6 


-^1  =6 


X 


2 = 11  = 4 
33^ 


c.  Dividing  by  1 J is  the  same  as  multiplying  by  what  fraction? 

To  divide  by  a mixed  number,  change  the  mixed  number 
to  an  improper  fraction,  invert,  and  multiply. 

Divide  the  following  : 

abed 

4.  6 ^ Ij  = 

1 


8 -h  2j  = 


12  ^ If  = 


10  ^ Ij 


5.  15  ^ 2j  = 


1§  = 


30  H-  2f  = 8 1^  = 
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Dividing  Fractions  and  Mixed  Numbers 


1 . How  many  f-pound  boxes  of  candy  can  be  filled  with 
pounds  of  candy? 

a.  Use  the  picture  to  find  the  answer. 

b.  You  can  also  find  the  answer  by  dividing  as  follows: 

2^-i-|=|-i-|=|X5=j|=3,  number  of  boxes 

c.  From  the  answer,  is  how  many  times  as  large  as  f? 
Check  the  problem  by  multiplying  quotient  by  divisor  (f). 

2.  Divide  f by  §. 

3 .2_3>^3_9_il 

4“3-4X2-8-'8 

a.  Which  number  was  inverted? 

b.  Check  the  solution  by  multiplying  quotient  by  divisor. 

3.  Trace  the  steps  in  the  following  examples: 

1 J I = c.  2i  ^ 4*  = 

2 t — 2 ~ 2 

tx4  = ¥ = i|  2 

Divide  the  following  and  check  by  multiplication : 


« 3 • 2 _ 
a-  8 “ 3 - 


3 y a 9_ 

8 A 2 — 16 


5.  y a _ in  — 5. 
“ ^ 9 — 18  ""  9 


a 

b 

C 

d 

4. 

1 

2 • 

1 _ 

3 ~ 

3 . 

4 - 

2 _ 

3 “ 

5 

6 • 

3 _ 

5 ~ 

2 . 

3 ” 

3 _ 

8 “ 

5. 

5 . 

4 _ 

7 . 

3 _ 

4 ^ 

2 _ 

5 _ 

6 • 

5 — 

8 “ 

4 — 

9 • 

3 “ 

12  • 

" 8 ” 

6, 

3 . 

4 ~ 

5 _ 

6 “ 

n ^ 

7 • 

3 _ 

5 ~ 

1 . 

2 • 

3 _ 

8 - 

3 . 

8 ~ 

1 _ 

2 “ 

7. 

- 

- If  = 

42  ^ 
^3  ■ 

-2i  = 

3§  H 

. 3 _ 

" 4 ~ 

H - 

- 9^  - 

Z4  - 

8. 

1 . 

2 ~ 

li  = 

5 . 

6 • 

7 . 

8 * 

13  _ 

^4  ~ 

3 ^ 

4 • 

II 

★9.  When  a propel  fraction  is  divided  by  a proper  fraction,  the 
quotient  may  be  another  proper  fraction,  a whole  number,  or  a 
mixed  number.  Give  an  example  to  illustrate  each  kind  of  a 
quotient. 
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Dividing  a Fraction  or  a Mixed 
Number  by  a Whole  Number 

1 . What  part  of  a melon  is  shown  in  A? 

2.  Into  how  many  equal  parts  is  half  the 
melon  divided?  What  is  the  size  of  each  part? 


3.  The  diagram  shows  that  J divided  by  3 is  You  can  also 
find  the  answer  to  the  example  ^ ^ 3,  as  follows: 

2-r-3=|X5=|.  Explain  the  work  in  the  example. 


a.  Dividing  by  3 is  the  same  as  multiplying  by  what  fraction? 

b.  Multiplying  by  ^ is  the  same  as  dividing  by  what  number? 

4.  Make  a diagram  to  show  that  f divided  by  3 is  5. 

5.  What  number  is  represented  by  diagram  A below? 


6.  Diagram  B shows  the  number  in  A divided  by  2.  To  divide 
into  2 equal  groups,  f can  be  in  each  of  the  two  equal  groups. 
What  is  the  quotient  of  1 J divided  by  2? 

The  example  may  be  solved  as  follows: 


To  divide  a fraction  or  a mixed  number  by  a whole  number, 
invert  the  divisor  and  then  multiply. 

7.  When  2 or  f was  inverted,  the  fraction  formed  was  §.  What 
fraction  is  formed  by  inverting  4?  6?  7?  12? 

8.  Trace  the  steps  in  the  solution  of  the  following  examples: 

a.  |-^2=  b.  f-J-3=  c.  4j-r-3  = 

S.  'y'  1 — S.  — ll 
2 ^ 3 ~ 6 ~ ^2 

9.  Divide  the  following:  f-^3  = ;2f-4-3  = ;6f-i-5  = 
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Diagnostic  Test  in  Division  of  Fractions 

Divide  the  following.  Reduce  each  answer  to  its  lowest  terms. 
Check  the  work. 


a 

b 

c 

d 

I. 

4 -§  = 

10  = 

8+f  = 

1-1  = 

n. 

6 -H  ij  = 

2 -H  5i  = 

15  + If  = 

25  4-  If  = 

in. 

§^t  = 

f I = 

1-1  = 

IV. 

li  -5-  2 = 

§^li  = 

II 

V. 

-H  2j  = 

2|  ^ li  = 

4j  -5-  3f  = 

9f  4-  If  = 

VI. 

f ^2  = 

J-3  = 

1-4  = 

1-4  = 

vn. 

2i  - 3 = 

li-^-5  = 

3|  - 2 = 

9|  4-  3 = 

Check  your  answers  with  those  given  on  page  336.  If  you  had 
more  than  one  example  incorrect  in  any  group,  review  the  Study 
Helps  on  pages  70-73.  For  practice,  turn  to  page  352. 

'^Thinking  in  Number 

Which  of  the  following  statements  are  true?  Which  are  false? 
Prove  your  answer. 

1 . When  a proper  fraction  is  divided  by  another  fraction,  the 
answer  must  be  a proper  fraction. 

2.  Adding  to  or  subtracting  the  same  number  from  both  numer- 
ator and  denominator  of  a fraction  changes  the  value  of  the  fraction. 

3.  The  product  of  a proper  fraction  and  an  improper  fraction  is 
always  1. 

4.  If  a whole  number  is  divided  by  a fraction  having  a numerator 
of  1,  the  quotient  will  always  be  a whole  number. 

5.  Dividing  the  denominator  of  a fraction  by  a whole  number 
is  the  same  as  dividing  the  fraction  by  that  number. 

6.  If  you  plan  to  use  half  of  a recipe  which  calls  for  f cup,  you 
divide  f by 
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Ford  Motor  Company 

“Time-and-a-Half”  for  Overtime 


Bob’s  father  works  in  a factory.  The  hourly  wage  is  $1 .20  on  the 
basis  of  a 40-hour  week,  with  “time-and-a-half”  for  overtime.  If 
the  father  works  on  Saturdays  and  holidays,  he  gets  “time-and-a- 
half”  for  the  number  of  hours  he  works  on  these  days. 

1 . What  are  the  father’s  wages  for  each  hour  of  overtime  that 
he  works? 

2.  At  the  rate  given,  find  the  weekly  earnings  when  Bob’s 
father  works  44  hr.;  48  hr.;  36  hr.;  50  hr.;  46  hr. 

3.  If  Bob’s  father  worked  8 hours  on  a Saturday,  how  much  did 
he  earn  that  day? 

★4.  At  a rate  of  $1.50  an  hour  with  time-and-a-half  for  overtime, 
on  the  basis  of  a 40-hour  week,  find  the  average  hourly  rate,  to  the 
nearest  cent,  when  the  number  of  hours  worked  a week  is  44  hours. 


Practise  What  You  Have  Learned 


1.  736 

2.  70,132 

3.  842 

492 

-60,195 

X307 

807 

963 

5. 

6.  9| 

548 

38)3056 

-6f 

7.  X = 8.  46  ^ I = 9.  ij  4j  = 

10.  Add:  8 ft.  7 in.,  4 ft.  9 in.,  and  3 ft.  10  in. 

1 1 . From  9 hr.  36  min.  take  5 hr.  45  min. 

12.  Multiply  3 ft.  8 in.  by  3;  by  4. 
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THE  COST  OF  SENDING  A TELEGRAM 


The  cost  to  telegraph  a message  of  fewer  than  10  words  is  the 
same  as  for  a message  of  10  words.  The  table  below  shows  the  cost 
of  sending  a telegram  from  Toronto  to  certain  cities  in  Canada. 


From 

TORONTO 

Cost  of 
10 

Cost  of 

From 

TORONTO 

Cost  of  Cost  of 

Each 

Extra 

10 

Words 

Each 

Extra 

To 

Words 

Word 

To 

Word 

St.  John’s 

$.90 

5|i 

Hamilton 

$ .50 

Charlottetown 

.75 

H 

Brandon 

1.20 

H 

Halifax 

.75 

H 

Saskatoon 

1.55 

H 

Moncton 

.75 

H 

Lethbridge 

1.70 

Montreal 

.70 

H 

Nanaimo 

1.70 

1 . What  is  the  cost  of  a 10-word  telegram  from  Toronto  to 
Montreal?  To  Nanaimo?  Why,  do  you  think,  is  the  cost  of  the 
telegram  to  Nanaimo  greater  than  the  cost  to  Montreal?  (HINT: 
Locate  Nanaimo  and  Montreal  on  a map  if  you  are  not  sure  of 
their  location.) 

2.  Name  two  factors  which  affect  the  cost  of  sending  a telegram 
from  one  place  to  another. 

3.  Find  the  cost  of  sending  the  following  telegrams  from  Toronto: 

a.  15  words  to  Brandon  d.  23  words  to  Hamilton 

b.  12  words  to  St.John’s  e.  17  words  to  Charlottetown 

c.  8 words  to  Nanaimo  f.  20  words  to  Saskatoon 

4.  The  cost  of  sending  a telegram  from  Toronto  to  Brandon  was 
$1.44.  How  many  words  were  there  in  the  message? 

$1.44  — $1.20  = $.24,  the  cost  of  the  extra  words. 

24^^-^6^  = 4,  the  number  of  extra  words. 

10+4  = 14,  the  number  of  words  in  the  message. 


5.  Find  the  missing  numbers  in  the  following  table: 


Telegram 

From 

Cost  of 

Number 

of 

Words 

Telegram 

From 

Cost  of 

Number 

of 

Words 

TORONTO 

To 

Message 

TORONTO  Message 
To 

Halifax 

$0.95 

I?' 

Montreal 

$1.50 

Lethbridge 

$2.60 

? 

St.  John’s 

p 

23 

Saskatoon 

p 

19 

Moncton 

$1.31 

P 
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WEEKLY  INCOME 


. $3.5<K 

\ 

K$^50 

. 

$3.50 

$ 3.50 

$3.50 

$3.50 

$3.50 

$ 10.50 


Finding  a Number  When  a Part  of  It  Is  Given 


A recent  study  in  a large  Canadian  city  showed  that  the  average 
weekly  cost  of  food  per  person  was  $10.50.  The  diagram  shows 
what  part  of  the  average  weekly  income  was  spent  for  food. 

1 . What  fractional  part  of  the  weekly  income  went  for  food? 

2.  What  was  the  average  weekly  income  for  each  person  in  the 
above  city? 

3.  We  can  solve  problem  2 without  the  use  of  the  diagram. 

I of  the  weekly  income  = $10.50 
§ of  the  weekly  income  = $ 3.50  ($10.50  -5-  3) 

I of  the  weekly  income  = $28.00  (8  X $3.50j 

4.  Find  the  number  when  of  it  is  75. 


I of  the  number  =75 
I of  the  number  = 15  (75  4-  5) 

I of  the  number  =90  (6  X 15) 


Find  the  missing  numbers: 


a 

b 

c 

5. 

§ of  it  = 46 

f of  it  = 72 

3^  of  it  = 65 

6. 

1 of  it  = 140 

f of  it  = 90 

f of  it  = 84 

7. 

72  = f of  ? 

56  = f of  ? 

144  = 3%of  ? 

8. 

f of  it  = 35  mi.  f of  it  = $150 

f of  it  = 36  gal. 

9. 

1 of  ? = 24 

# of  ? = 67 

*of?  = 45 

10. 

An  automobile  tire  sold  for  $18,  which  was  # of  the  regular 

price. 

What  was  the 

regular  price? 

11. 

A fuel  tank  f 

full  contained  720  gallons. 

What  was  the 

capacity  of  the  tank? 


-77- 


X02 


500:  uj 


Dividing  Measurements 


1 .  A farmer  divided  4 bu.  2 pk.  of  apples  into  two  equal  piles. 
How  many  bushels  were  there  in  each  pile? 


A 


B 


2 bu.  1 pk. 
2)4  bu.  2 pk. 


Diagram  A represents  the  total  amount;  diagram  B shows  the 
total  amount  divided  into  2 equal  groups.  Express  the  answer  as 
bushels. 

Divide  measurements  just  as  you  divide  other  types  of  numbers. 

2.  Divide  3 gal.  2 qt.  into  two  equal  amounts. 

1 gal.  3 qt. 

2)3  gal.  2 qt.  = 2)2  gal.  6 qt. 

a.  Show  how  3 gal.  2 qt.  were  changed  to  2 gal.  6 qt. 

b.  Why  was  1 gal.  changed  to  4 qt.  and  then  added  to  2 qt.? 

c.  Express  3 gal.  2 qt.  as  gallons.  Now  divide  the  number 
of  gallons  by  2.  Show  that  the  quotient  is  equal  to  1 gal.  3 qt. 

3.  Divide  5 lb.  4 oz.  into  three  equal  parts. 


3)5  lb.  4 oz.  = 3)3  lb.  36  OZ. 


a.  Show  how  5 lb.  4 oz.  were  changed  to  3 lb.  36  oz.  Why 
were  2 lb.  changed  to  ounces  and  added  to  4 oz.? 

b.  Complete  the  solution. 

c.  Express  5 lb.  4 oz.  as  pounds  and  divide  by  3.  The  answer 
should  be  equal  to  the  answer  which  you  found  in  b. 


Divide  the  following: 


4.  2^4  gal.  3 qt. 

7.  2)1  lb.  12  oz. 

10.  4)8  qt.  1 pt. 

5.  2)5  ft.  8 in. 

8.  4)  16  min.  20  sec. 

11.  4)1  qt.  12  fl. 

6.  3^9  yd.  14  in. 

9.  4)12  bu.  3 pk. 

12.  2)7  lb.  10  oz. 
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Getting  Ready  for  a Progress  Test  in  the 
Fundamentals 


I. 

Add: 

1.  758 

2.  yi 

3.  7f 

4. 

5 ft.  8 in. 

906 

2f 

6i 

3 ft.  9 in. 

397 

4 ft.  6 in. 

1456 

11  in. 

89 

12 

j_8 

2854 

5. 

, Round  off  the  following  ] 

numbers  to  the  nearest  hundred  and 

then 

i find  their  sum:  738;  1456;  1149;  867;  2760. 

II. 

Subtract: 

1 . 7483 

2.  9204 

3.  6070  4.  6753 

5.  7000 

2561 

9008 

3082  5968 

3005 

6. 

7.  7§ 

8.  I2J  9. 

10.  14 

ii 

ii 

ii 

•^5 

11.  19  min. 

32  sec. 

12.  7 gal.  2 qt. 

13. 

. 8 lb.  3 oz. 

7 min. 

18  sec. 

4 gal.  3 qt. 

7 lb.  9 oz. 

in. 

Multiply: 

1.  434 

2.  806 

3.  734  4. 

408 

5.  607 

7 

9 

60 

47 

309 

6.  8 X I = 

= 7.  tXD 

1 = 8.  Ij  X 2j 

= 9. 

iX6f  = 

10.  4 ft.  7 in.  11. 

9 min.  18  sec. 

12. 

. 4 qt.  1 pt. 

X3 

X4 

X5 

IV. 

Divide : 

1.  8)3215 

2.  7)4638  3.  27)1845 

4.  180)9135 

5.  20  H-  f = 

= 6.  1^ 

3 - 73^7. 

0 — /•  4 • 8 • 

= 8. 

2j  4 = 

9.  4)12  lb.  6 

oz.  10. 

2)9  hr.  30  min. 

11. 

3)7  ft.  8 in. 
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The  Vocabulary  of  Arithmetic 


Define,  illustrate,  or  use  correctly  in  a sentence  each  of  the  fol- 
lowing terms.  The  numbers  in  parentheses  show  the  page  on 
which  the  term  was  first  explained. 


Approximation .... 

(4) 

Mixed  number 

.(45) 

Cancellation 

(64) 

Numerator 

.(«) 

Common  denominator  ....  (45) 

Proper  fraction 

.(«) 

Denominator 

(42) 

Ratio 

.(68) 

Guide  figure 

(24) 

Reduce  to  lowest  terms ... 

.(43) 

Improper  fraction  . 

(45) 

Round  numbers 

.(  5) 

Invert 

(70) 

Terms  of  a fraction 

.(43) 

Find  the  Errors! 

There  is  at  least 

one  error  in 

each  of  the  following  examples. 

Find  the  error  or  errors  and  then 

give  the  correct  solution. 

1 . 7002 

2.  342 

3.  460  4. 

56 

-3007 

X203 

X30 

yo 

4005 

1026 

1380 

506 

684 

7866 

5.  18  rl 

6.  37 

7.  41  r5  8. 

73 

4)721 

8)294 

9)3614 

48 

4 

24 

36 

56 

14 

98 

32 

54 

9 

285 

1 

5 

550 

0 i 

6 ~ 24 

10.  i 11.  f 12.  6 13. 

71. 

^8 

_1_3  _ 13. 

1 4 — 24 

+i 

1 93 

2 ^8 

-2f 

23 

24 

2 

5 

I 

4 43 

7 ^8 

2. 

5i 

U.^x^  = 0 15Tx't=|  16.  2Xi  = f 

17.  fH-2=fX2=J#  = 2|  18.  f^§=tXt  = J#  = 2 
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Chapter  Test 


Solve  the  following  problems  and  examples. 

1 . Use  3 as  a denominator  and  write  an  improper  fraetion 
whieh  is  greater  than  1,  but  less  than  2. 

2.  How  many  twelfths  are  there  in  5? 

3.  Find  the  lowest  eommon  denominator  of  fractions  having 
denominators  of:  3,  4,  and  6;  4,  6,  and  8;  3,  6,  and  10. 

4.  Find  the  sum  of  2^,  3|:,  and  5^. 

5.  From  6§  subtract  4f. 

6.  The  sum  of  two  fractions  is  1 J.  If  one  of  the  fractions  is 
what  is  the  other  fraction? 

7.  Find  the  product  of  6f  and  27. 

8.  How  much  is  half  of  f of  a pie? 

9.  By  what  number  must  ^ be  multiplied  to  get  a product  of  3? 

10.  When  6 is  divided  by  a fraction,  the  quotient  is  18.  What 
is  the  fraction? 

1 1 . Express  2 lb.  12  oz.  as  pounds. 

12.  If  it  takes  2^  yards  of  cloth  to  make  one  dress,  how  many 
dresses  can  be  cut  from  30  yards  of  cloth? 

1 3.  Find  the  sums  of  the  following: 

a.  7 lb.  3 oz.  b.  8 ft.  3 in.  c.  28  min.  32  sec. 


4 lb.  15  oz. 


5 ft.  10  in. 


16  min.  47  sec. 


14.  Subtract  the  numbers  in  the  examples  in  problem  1 3. 

15.  Multiply  4 ft.  9 in.  by  3. 

16.  Find  the  number  when: 

a.  f of  rta^72  c.  f of  it  = 15  e.  of  it  = 56 

b.  f of  it  = 60  d.  f of  it  = 120  f.  /o  of  it  = 42 

17.  What  is  the  ratio  of  a quart  to  a gallon?  of  a gallon  to  a 

quart? 

1 8.  The  cost  of  a telegram  of  10  words  is  $1.20  and  6^  is  charged 
for  each  additional  word.  How  many  words  are  there  in  a message 
which  costs  $1.68? 
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Progress  Test  in  the  Fundamentals 


Work  the  following  examples : 


1. 

398 

2.  6f 

3. 

70,325 

4. 

456 

(8) 

506 

(48)  4f 

(12) 

-30,687 

(16) 

X78 

759 

3827 

7f 

86 

5. 

27)55138 

6. 

360)85437 

945 

(24) 

(28) 

7. 

960 

8. 

6i 

9.  12 

10.  36 

(16) 

X80 

(54) 

-2| 

(54) 

(60)  X7| 

11. 

Ij  X 2 

3 _ 

4 — 

12. 

f ^ 

7 _ 

8 ~ 

13.  2 

1 li  - 

'4  • ^3 

(63) 

(72) 

(72) 

14. 

4 ft. 

9 in. 

15. 

4 lb.  3 oz. 

16.  6] 

hr.  24  min. 

(53) 

+3  ft. 

10  in. 

(57) 

— 2 lb.  8 oz. 

(67) 

X4 

17. 

2^9  hr.  20  min. 

18.  1 qt. 

14  fl.  oz. 

= ? fl.  oz. 

(18) 

(52) 

If  you  did 

not  understand  how  to  solve  an 

example. 

turn  to  the 

page  number  in  parentheses  where  the  process  is  explained. 


'j^For  Those  Who  Made  No  Errors  on  the  Progress  Test 

1 . Draw  a square  containing  1 6 cells  as 
shown.  Draw  the  two  diagonals  as  repre- 
sented by  the  dotted  lines.  You  need  16 
numbers  to  fill  the  cells  in  such  a way  as  to 
form  a magic  square.  Some  of  the  num- 
bers are  given.  Follow  the  directions  be- 
low to  fill  in  the  empty  cells. 

Beginning  in  the  upper  left  and  thinking  the  number  1 , count  the 
cells  as  you  go  from  left  to  right.  If  a cell  is  empty,  write  the  num- 
ber you  are  counting.  If  a cell  is  cut  by  a diagonal,  do  not  write 
the  number  as  you  count  that  cell.  After  you  have  counted  for- 
ward to  16  and  written  certain  numbers,  begin  again  at  the  upper 
left  space  and,  counting  backwards  from  16,  fill  in  the  cells  you  have 
left  empty  because  they  are  cut  by  diagonals. 
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Progress  Test  in  Problem  Solving 


Solve  the  following  problems.  If  you  are  unable  to  solve  a 
problem,  turn  for  help  to  the  page  indicated  at  the  right. 

1 . How  many  tens  are  there  in  1720?  (3) 

2.  How  many  thousands  does  it  take  to  make  a million?  (3) 

3.  How  many  places  to  the  left  of  ones’  place  is  thousands’ 

place?  (3) 

4.  Round  off  19,520  to  the  nearest  thousand.  (5) 

'§/.  If  an  airplane  averages  450  m.p.h.,  how  many  hours  will  it 
take  to  travel  3000  miles?  (28) 

6.  How  many  eighths  are  equal  to  (44) 

/.  What  number  divided  by  328  has  a quotient  of  64  and  a 
remainder  of  8?  (20) 

Give  an  illustration  to  prove  that  the  product  of  an  even 
number  and  an  odd  number  is  always  an  even  number.  (35) 

9.  Select  the  fraction  of  smallest  value  from  the  following; 
25  §5  ^5  A5  ¥•  Prove  that  your  choice  is  correct.  (42) 

If  l|-  pounds  of  unshelled  peanuts  will  produce  1 pound  of 
shelled  nuts,  how  many  pounds  of.  shelled  nuts  will  60  pounds  of 
unshelled  peanuts  produce?  (71) 

1 1 . A taxi  charges  25^  for  the  first  J mile  and  5^  for  each  addi- 

tional 5 mile.  What  is  the  greatest  possible  distance  paid  for  when 
the  fare  is  75^?  (50) 

1 2.  A tank  § full  contains  420  gallons.  How  many  gallons  will 

the  tank  hold  when  completely  full?  (77) 

13.  A telegram  cost  SI. 04.  If  the  first  10  words  cost  50 and 

each  additional  word  cost  3^,  how  many  words  did  the  message 
contain?  (76) 

14‘  A labourer  received  SI. 20  an  hour  plus  time-and-a-half  for 
lime  beyond  a 40-hour  week.  If  he  worked  44  hours  one  week, 
what  were  his  earnings  that  week?  (60) 
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CHAPTER  III 


Some  Familiar  Uses  of  Decimal  Fractions 

In  this  chapter  you  will  learn  more  about  decimals  (short  for 
decimal  fractions)  and  how  to  use  them. 

The  illustrations  on  the  facing  page  show  everyday  uses  of  deci- 
mal fractions.  Use  the  pictures  in  answering  the  problems  which 
follow : 

1 . What  are  the  dimensions  of  the  rug? 

2.  The  size  of  many  rugs  is  9'  x 12'  (read,  “9  ft.  by  12  ft.”)- 
The  width  of  a rug  of  this  size  is  how  much  more  than  the  width  of 
the  rug  shown?  What  is  the  difference  in  the  lengths  of  the  two 
rugs? 

3.  The  clinical  thermometer  shows  normal  body  temperature. 
What  is  the  reading  shown  on  the  thermometer?  Is  this  tempera- 
ture nearer  to  98  degrees  or  to  99  degrees? 

4.  How  much  less  than  9 gallons  of  gasoline  is  registered  on 
the  pump? 

5.  What  was  the  price  of  the  gasoline  sold?  If  9 gallons  were 
bought  for  the  same  price,  what  would  be  the  price  of  a gallon? 

6.  What  are  the  dimensions  of  the  automobile  tire? 

7.  The  large  divisions  on  the  tape  represent  feet.  Each  foot 
is  divided  into  how  many  equal  parts? 

8.  Point  to  the  3.5-foot  mark  on  the  tape. 

9.  From  the  following,  select  the  number  which  is  not  correct: 
A distance  of  3.5  feet  is  the  same  as:  3 ft.  6 in.,  3j  ft.,  3 ft.  5 in., 

3A  ft* 

1 0.  An  inch  is  what  fractional  part  of  a foot? 

1 1 . A small  division  on  the  tape  shown  is  -5^  of  a foot.  Is  3^  of 
a foot  longer  or  shorter  than  1 inch? 

Our  number  system  is  called  a decimal  system.  What  does 
that  mean? 
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Place  Value  in  Decimal  Fractions 

The  diagrams  above  show  the  meaning  of  place  value  in  deci- 
mal fractions. 

1 . Into  how  many  strips  is  the  middle  square  divided?  Into 
how  many  squares  is  each  strip  in  the  third  square  divided?  What 
part  of  the  whole  square  is  each  small  square? 

2.  The  square  in  the  ones’  place  is  equal  to  how  many  tenths? 
to  how  many  hundredths? 

3.  What  number  is  represented  by  the  shaded  parts  in  the 
three  squares? 

4.  Use  the  illustration  to  find  how  many  hundredths  there  are 
in  .1;  in  .3;  in  .5;  ill  .7;  in  .9. 

5.  Use  the  illustration  to  show  that  the  number  represented  is 
equal  to  100  hundredths  + 30  hundredths  + 7 hundredths.  This 
sum  is  how  many  hundredths? 

6.  How  many  hundredths  are  there  in  1.25?  in  1.2?  in  1.05? 
in  2? 

7.  If  one  of  the  small  squares  representing  a hundredth  were 
divided  into  10  equal  parts,  each  part  would  represent  a thou- 
sandth. A thousandth  is  what  part  of  a hundredth?  of  a tenth? 

8.  A tenth  is  how  many  times  as  much  as  a thousandth?  How 
many  thousandths  are  there  in  .2?  in  .02?  in  .22? 

9.  What  is  the  name  of  the  first  place  to  the  left  of  the  ones’ 
place?  two  places  to  the  left  of  the  ones’  place?  three  places  to  the 
left  of  the  ones’  place? 

1 0.  What  is  the  name  of  the  first  place  to  the  right  of  the  ones’ 
place?  the  second  place  to  the  right  of  the  ones’  place?  the  third 
place  to  the  right  of  the  ones’  place? 

1 1 . How  many  places  to  the  left  of  the  ones’  place  is  the  place 
representing  thousands?  ten  thousands? 
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Common  and  Decimal  Fractions 


1 . How  many  tenths  are  there  in  diagram  A?  This  number  is 
equal  to  what  other  number? 

13  tenths  = 1.3;  1.3  is  read,  “1  and  3 tenths.” 

We  know  that  13  tenths  = = 1 How  do  we  read  1 ]%? 

2.  In  diagram  B,  what  number  is  represented  in  the  place-value 
chart  on  the  left?  To  what  other  number  is  it  equal? 


23  hundredths  = 2 tenths  3 hundredths  = .23  = -5^ 

3.  In  diagram  C,  what  number  is  represented  in  the  place-value 
chart  on  the  left?  To  what  other  number  is  it  equal?  Write  this 
number  as  a common  fraction. 
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13  thousandths  = 1 hundredth  and  3 thousandths  = .013 

4.  In  what  place  is  zero  written  in  .013?  How  is  zero  shown  in 
the  diagram? 

5.  How  many  thousandths  are  there  in  .4?  in  .04?  in  .044?  in  4? 

6.  Study  the  way  each  fraction  below  is  written: 

1*0  = -1;  Too  = *^1;  Togo  = -001 

If  a decimal  fraction  has  one  place,  it  may  be  written  as  a com- 
mon fraction  with  what  denominator?  A two-place  decimal  may 
be  written  as  a common  fraction  with  what  denominator?  A 
three-place  decimal  may  be  written  as  a common  fraction  with 
what  denominator? 

7.  Write  as  decimal  fractions:  xooi  Too- 

8.  Write  as  common  fractions:  .9;  .03;  .127;  .011;  .003. 

-87- 


Reading  and  Writing  Decimal  Fractions 

You  should  remember  that: 

One  decimal  pierce  represents  tenths,  as  .4  = 4 tenths. 

Two  decimal  pieces  represent  hundredths,  as  .04  = 4 hun- 
dredths. 

Three  decimal  places  represent  thousandths,  as  .004  = 4 
thousandths. 

1 . In  a test  flight  a jet-propelled  airplane  flew  a mile  at  an 
average  speed  of  672.345  m.p.h.  Let  us  read  this  number. 

The  number  is  read,  “Six  hundred  seventy- two  and  three  hun- 
dred forty-five  thousandths.” 

a.  What  word  tells  where  the  decimal  point  is? 

b.  Why  should  a whole  number,  such  as  672,  be  rjead,  “six 
hundred  seventy- two”  but  not  “six  hundred  and  seventy- two”? 

2.  Read  the  following  numbers: 

a.  .75  c.  1.8  e.  1.035  g.  235.65 

b.  .065  d.  2.35  f.  43.58  h.  175.125 

3.  Write  the  following  numbers  with  figures: 

a.  Sixty-five  hundredths  e.  Forty-eight  thousandths 

b.  One  and  sixteen  hundredths  f.  Nine  thousandths 

c.  Fifty-five  thousandths  g.  Seventy-five  tenths 

d.  Fifty  and  six  tenths  h.  Thirty-eight  tenths 

4.  In  problem  3,  in  what  other  way  is  it  possible  to  express  items 
g and  h? 

5.  In  order  to  insure  accuracy,  a four-or-more-place  decimal, 
such  as  3.1416,  is  usually  read  just  as  in  reading  a telephone  num- 
ber. We  read  3.1416  as  “3  point  1-4-1-6.” 

Read  the  following  numbers  as  expressed  in  problem  5 : 

a.  7.345  c.  135.25  e.  1.0125 

b.  .0256  d.  .0075  f.  7.4528 
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Distance  Problems 


When  a car  has  a speed  of  40  m.p.h.,  it  will  travel  80  miles  in  2 
hours.  The  rate  is  40  m.p.h.,  the  time  is  2 hours,  and  the  distance 
is  80  miles. 

Find  the  missing  numbers  in  the  following  table: 


Dis- 

tance 

Rate 

Time 

Dis- 

tance 

Rate 

Time 

1. 

? 

45  m.p.h. 

3 hr. 

5.  220  mi. 

? 

2f  hr. 

2. 

? 

54  m.p.h. 

4^  hr. 

6.  450  mi. 

? 

14  hr. 

3. 

225  mi. 

45  m.p.h. 

? 

7.  ? 

75  m.p.h. 

2§hr. 

4. 

600  mi. 

50  m.p.h. 

8.750  mi. 

240  m.p.h. 

P 

Practise  What  You  Have  Learned 


1.  $97.43 
8.98 
13.56 
.98 
7.49 
38.25 


2.  47016  3.  138)7256 

-9038 

5.  806  6.  7J 

X409  -If 

b 


7.  96  4-  f = 8.  Ij  X 2f  = 9.  4j  4-  If  = 

10.  27)9256  11.  §4-1=  12.  6fX27  = 

13.  Express  as  decimal  fractions ; a.  b.  c.  l-f^ 

^100  ®*  10  9-  h.  1000 

14.  Write  as  common  fractions  in  lowest  terms:  a.  .17  b.  .03 

c.  .2  d.  .25  e.  .5  f.  .75  g.  .15  h.  .8 
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Our  Number  System  Is  a System  of  Tens 

1 . Start  at  the  3 in  the  ones’  place  and  move  towards  the  left 
in  the  number  shown.  What  is  the  value  of  the  first  3?  of  the  sec- 
ond 3?  Write  each  of  these  numbers. 

2.  Start  at  the  3 in  the  ones’  place  and  move  towards  the  right 
in  the  number  shown.  What  is  the  value  of  the  first  3?  of  the 
second  3?  of  the  third  3?  Write  these  numbers. 

3.  Problem  1 shows  that  a digit  is  multiplied  by  what  number 
when  the  digit  is  moved  1 place  to  the  left?  2 places  to  the  left? 
3 places  to  the  left?  4 places  to  the  left? 

4.  The  value  of  the  3 in  the  tens’  place  is  how  many  times  as 
much  as  the  value  of  the  3 in  the  ones’  place?  as  the  3 in  the  tenths’ 
place?  as  the  3 in  the  hundredths’  place? 

5.  Starting  at  the  left  of  the  number  shown  and  moving  one 
place  towards  the  right  divides  the  3 by  what  number?  moving 
2 places  to  the  right?  moving  3 places  to  the  right? 

6.  In  the  number  303,  the  value  of  the  3 on  the  left  is  how  many 
times  the  value  of  the  3 on  the  right?  The  value  of  the  3 on  the 
right  is  what  fractional  part  of  the  value  of  the  3 on  the  left? 

7.  The  value  of  the  2 on  the  left  is  how  many  times  the  value  of 
the  2 on  the  right  in  each  of  the  following  numbers? 

a.  202  c.  1.22  e.  2,145,200  g.  2.125 

b.  2200  d.  2.012  f.  3,242,000  h.  1.242 

8.  In  problem  7,  the  value  of  the  2 on  the  right  is  what  fractional 
part  of  the  value  of  the  2 on  the  left? 

9.  We  call  our  number  system  decimal,  because  it  is  built  with 
tens.  Use  the  diagram  to  show  that  this  is  true.  How  is  zero  used 
as  a place-holder  in  our  number  system? 
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The  Roman  Number  System 

The  Roman  numerals  for  writing  num- 
bers are  as  follows: 

1=1  L = 50 

V = 5 G = 100 

X = 10  D = 500 

M = 1000 

In  the  Roman  number  system  it  is  neces- 
sary to  add  or  subtract  the  values  of  a 
bol  to  represent  different  numbers. 

L XX  III  = 

50  + 20+  3 = 


1 .  Use  the  illustration  above  and  read  from  left  to  right.  Each 
different  symbol  (L,  X,  and  I)  decreases  in  value.  In  this  case  the 
number  is  the  sum  of  each  of  the  symbols.  What  is  the  number? 


2.  In  the  illustration  on  the  right, 

X is  less  than  L and  is  written  to  the 
left  of  L,  so  you  subtract  the  two 
numbers  represented  by  X and  L. 

Likewise,  I is  less  than  V and  is  writ- 
ten to  the  left  of  V,  so  you  subtract  the  two  numbers  represented  by 
I and  V.  The  value  of  the  number  shown  is  the  sum  of  the  two 
remainders.  What  is  the  number? 


XL  IV  = 

(50  - 10)  + (5  - 1)  = 
40  + 4 = 


3.  Give  the  value  of  each  of  the  following: 

a.  CCLX  b.  CV  c.  MDCCXV  d.  MGDLI 


4.  The  picture  shows  the  cornerstone  of  what  famous  building? 
What  is  the  date  on  the  cornerstone? 

5.  Write  the  following  with  Roman  numerals: 

a.  304  b.  1492  c.  149  d.  365  e.  This  year 

6.  In  the  number  111,  what  is  the  value  of  the  1 to  the  left?  of 
the  1 to  the  right?  of  the  1 in  the  middle? 

7.  In  the  number  III,  what  is  the  value  of  each  I? 
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You  Cannot  Always  Be  Sure 


c 


A 


1 . Which  line  is  longer,  AB  or  CD? 

2.  Measure  the  lines.  If  your  meas- 
urement is  correct,  you  find  that  the 
lines  are  of  the  same  length.  CD  ap- 
pears to  be  longer  than  AB. 

You  must  learn  to  check  your 
conclusions  in  arithmetic. 

3.  Select  the  largest  number 
from  the  following:  78,  136,  9, 
D B 4056. 

4.  Bobby  said,  “In  a group  of  whole  numbers  having  an  un- 
equal number  of  places,  the  number  with  the  largest  value  is  the 
number  which  has  the  most  places.”  Is  Bobby’s  statement  true 
for  the  numbers  in  problem  3? 

5.  Select  the  number  with  the  largest  value  from  the  following 
numbers:  .45,  .9,  .125,  .3425,  .095. 

6.  Grace  said,  “.3425  is  the  number  of  largest  value  in  problem 
5 because  it  has  the  greatest  number  of  places.”  Is  she  right? 

To  compare  common  fractions,  we  express  them  with  the  same 
denominator.  Sinee  .3425  is  expressed  to  four  decimal  places,  or  as 
ten  thousandths,  the  other  deeimals  in  problem 
5 should  be  expressed  as  ten  thousandths,  as 
shown  at  the  right. 

Just  as  .1  and  .10  are  the  same,  so  .45  and 
.4500  are  the  same.  Prove  it  by  writing  each 
as  a common  fraction  and  reducing. 

7.  Which  of  the  decimals  in  problem  5 is  smallest?  is  largest? 
First  compare  the  numbers  in  tenths’  places.  If  these  numbers 
are  the  same,  then  compare  the  numbers  in  hundredths’  places. 
Continue  this  process  until  the  largest  number  is  found. 

Arrange  according  to  size,  beginning  with  the  smallest: 


.45  = .4500 

.9  = .9000 

.125  = .1250 
.095  = .0950 


8.  1,  .01,  .15,  .6,  1.5 

9.  .09,  4.2,  3,  1.65,  .275 

10.  .75,  1.45,  .075,  1.5,  1.075 
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1 1.  .9,  .65,  1.5,  .165,  .905 
12.  1.1,  .011,  11,  .11,  1.11 
13.  .5,  .05,  5.5,  .055,  .55 
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Important  Points  in  Addition  of  Decimal  Fractions 

The  following  points  should  be  observed  in  adding  decimals : 

A.  Begin  at  the  right  in  adding  decimals  just  as  in  adding  whole 
numbers. 

B.  Add  numbers  in  like  places,  as  tenths  to  tenths,  hundredths 
to  hundredths,  and  so  on. 

1 .  Add  2.3  and  3.5. 

2 3 a.  Use  diagram  A to  show  that  the  answer  is  correct. 
4-3  5 must  the  sum  be  more  than  5?  (Think, 

'‘2  4-  3.”) 

c.  Check  the  answer  by  using  common  fractions. 


5.8 


.8 

+.5 

1.3 


2.  Add  .8  and  .5. 

a.  Use  diagram  B to  show  how  the  answer  was  re- 
grouped. 

b.  Why  must  the  answer  be  more  than  1 and  less 
than  2? 

c.  Check  the  answer  by  using  common  fractions. 

3.  Add  3.5  and  2.85. 

3.5  = 3.50  3.5  is  expressed  as  tenths  and  2.85  as  hun- 

+2.85  = 2.85  dredths.  Express  3.5  as  hundredths.  How 

^ 35  many  hundredths  are  there  in  3.50? 

To  add  numbers  expressed  with  an  unlike  number  of  deci- 
mal places,  annex  zeros  as  needed  so  that  all  numbers  have  the 
same  number  of  decimal  places. 

4.  Add  .754,  .362,  and  .422  and  show  that  the  answer  is  sensible. 


.754 

.362 

.422 


To  tell  whether  an  answer  is  sensible  in  the  addition 
of  decimals,  find  the  sum  of  the  numbers  in  the  column 
on  the  left  and  compare  this  sum  with  the  answer  of  the 
example.  In  the  example  on  the  left,  the  numbers  in 
the  tenths’  place  are  .7,  .3,  and  .4  and  their  sum  is  1.4. 


1.538 

This  sum  is  approximately  equal  to  1.538,  so  the  answer  is  sensible 
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Diagnostic  Test  in  Addition  of  Decimals 


Find  the  sums  and  check  your  work : 


a 

b 

c 

a 

b 

c 

I. 

.3 

.6 

.3 

IV.  7.34 

1.29 

5.40 

(353) 

.2 

.7 

.9 

(354)  19.25 

0.56 

3.27 

.4 

.5 

.8 

4.36 

8.34 

.53 

II. 

5.4 

17.5 

24.8 

V.  .235 

.045 

.575 

(353) 

3.8 

0.3 

1.9 

(354)  .146 

.023 

.198 

9.6 

9.4 

14.3 

.458 

.059 

.347 

III. 

.67 

.74 

.02 

VI.  4.125 

7.456 

7.340 

(353) 

.38 

.38 

.06 

(354)  2.450 

0.923 

.045 

.42 

.29 

.05 

3.625 

1.045 

.655 

VII.  Add: 

(354)  a.  3.8,  9.46,  and  .7.  b.  1.57,  0.9,  and  4.6. 

Check  your  answers  with  those  given  on  page  336.  If  you  had 
more  than  one  example  incorrect  in  any  group,  review  the  Study 
Helps  on  page  93.  For  practice,  turn  to  the  page  number  given 
in  the  parentheses. 

^Thinking  with  Numbers 

Arrange  the  following  according  to  their  value,  placing  first  the 
numbers  with  the  lowest  value. 

1.  .3,  .24,  .56,  .125,  .09,  2.4. 


2. 

11, 

1.1, 

.11,  .011, 

10.1,  1.01. 

3. 

.044, 

4.4, 

4.04,  .44, 

4.44. 

4. 

ll^, 

17, 

1 7 -2-3- 

•A/,  100, 

5.1,  .55. 

5. 

.09, 

.001, 

3 1 

1000,  h 

i%%,  1-01 

6. 

112 

2>  4,  5, 

_1_  Ji^ 
10,  100- 

7. 

JZ_ 

10, 

-49_ 

100, 

3 1 1 

4,  2, 

life- 

8.  27  tenths,  185  hundredths,  one  and  two  tenths,  450  thou- 
sandths, 500  hundredths,  six  tenths. 
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Important  Points  in  Subtraction  of  Decimals 


1 . Subtract  3.4  from  4.7. 

a.  Diagram  A shows  what  number? 

2 ^ b.  Diagram  B shows  3.4  subtracted  from  4.7. 

— ^ is  the  answer? 

1 3 

’ c.  Cheek  with  common  fractions. 

2.  Subtract  1.7  from  3.2. 


What 


•TIHtHS 

ONES 

, lEKTHS 

B 

' nnnnnnn nm 

-QdO 

, 

^ 

jid 

jnii>, 

. ' :4 

mB 

; '■  TEW  ' 

'nnnnnjK|Mfi|js^M 

» . 



3.2 

-1.7 

1.5 


a.  Diagram  A shows  what  number? 

b.  Diagram  B shows  3!^2  regrouped  to  form  what 
number? 

c.  Diagram  C shows  1.7  subtracted  from  3.2.  What 
is  the  answer?  Check  with  common  fractions. 


3.  Subtract  3.64  from  5.2. 

^ 2 = 5 20  Since  5.2  is  expressed  as  tenths  and  3.64  is 


3.64  = 3.64 


expressed  as  hundredths,  change  5.2  to  hun- 
dredths, or  5.20.  Complete  the  solution. 


Comparing  Numbers 

1 . The  average  height  of  the  men  in  World  War  I was  67.5 
inches  and  in  World  War  II,  68.2  inehes.  Find  the  difference. 

2.  The  average  weight  of  the  men  in  World  War  I was  141.5 
pounds  and  in  World  War  II,  151.3  pounds.  Find  the  differenee. 

3.  If  a man  in  World  War  I weighed  180  pounds,  his  weight  was 
how  much  more  than  the  average  weight  of  the  men  in  that  war? 

4.  If  a man  in  World  War  II  weighed  138  pounds,  his  weight 
was  how  mueh  less  than  the  average  weight  of  the  men  in  that  war? 
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Diagnostic  Test  in  Subtraction  of  Decimals 


Subtract  and  check: 


a 

b 

c 

a 

b 

c 

I. 

.7 

.6 

.9 

IV. 

9.23 

18.12 

7.05 

(355) 

.4 

.5 

.2 

(355) 

4.58 

5.65 

4.35 

n. 

7.4 

9.6 

5.2 

V. 

.536 

.932 

.015 

(355) 

3.1 

5.6 

4.8 

(356) 

.128 

.856 

.008 

III. 

.78 

.51 

.07 

VI. 

7.325 

14.527 

1.105 

(355) 

.35 

.29 

.04 

(356) 

0.955 

9.680 

1.075 

VII.  Subtract: 

(356)  a.  3.85  from  7.6  b.  7.46  from  15 

Check  your  answers  with  those  given  on  page  336.  If  you  had 
more  than  one  example  incorrect  in  any  group,  review  the  Study 
Helps  on  page  95.  For  practice,  turn  to  the  page  number  given  in 
the  parentheses. 

Practise  What  You  Have  Learned 


1. 

9.46 

2.  8f 

3.  31,426 

4.  967 

3.78 

-29,658 

X48 

0.29 

9i 

12.60 

2f 

5.  .703 

6.  16)7246 

2.75 

-.405 

7. 

8.  46 

9.  87i 

10.  17 

X55 

X9 

-9f 

11. 

X li 

= 12.  96 

1 = 

13.  6 -i-  Ij  = 

14. 

2^  X ^ = 

15.  li 

. Z4  — 

16.  f of  120  = 

★ 17. 

Using  the  digits  1,  3,  and 

5,  write  the  largest  three-place 

decimal  fraction  in  which  1 is  in  the  tenths’  place;  in  which  3 is 
in  the  tenths’  place. 
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Acme  Photo 


Using  Decimals  in  Problems 

1 . At  a recent  date  the  speed  record  for  an  automobile  on  a 
course  a mile  long  was  394.196  m.p.h.  The  former  record  was 
393.825  m.p.h.  How  much  greater  was  the  new  speed  record  than 
the  old  speed  record? 

2.  In  a recent  500-mile  automobile  race  the  average  speed  of 
the  winning  car  was  124.002  m.p.h.  The  former  record  average 
speed  a mile  for  the  same  distance  was  121.327  m.p.h.  How  much 
greater  was  the  new  speed  record  than  the  old  speed  record? 

3.  If  an  airplane  travels  a mile  in  30  seconds,  its  speed  an  hour 
is  about  how  much  less  than  the  greater  speed  record  in  problem  2? 

4.  The  table  below  gives  the  average  number  of  inches  of  rain- 
fall in  a year  in  four  cities : 

Toronto 32.2  in.  Calgary 16.7  in. 

Winnipeg 21.2  in.  Fredericton 42.8  in. 

a.  On  the  average,  how  many  more  inches  of  rainfall  are  there 
in  a year  in  Fredericton  than  in  Toronto?  than  in  Calgary? 

b.  Show  that  the  average  number  of  inches  of  rainfall  a 
month  in  Fredericton  is  a little  more  than  3|  inches. 

c.  A monthly  average  of  1 J inches  of  rainfall  is  equal  to  how 
much  rainfall  in  a year?  In  which  of  the  four  cities  is  the  average 
monthly  rainfall  less  than  inches  a month? 

5.  The  normal  level  of  a river  is  13.7  feet,  the  bank  level  is  25.0 
feet,  and  the  flood  level  is  32.1  feet.  The  flood  level  of  the  river 
is  how  much  greater  than  the  bank  level?  than  the  normal  level? 
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Multiplying  a Decimal  by  a Whole  Number 


1 . Miss  Kress  knows  that  her  car  averages  19.3  miles  to  a gallon 
of  gasoline.  At  that  rate,  how  many  miles  should  her  car  travel 
while  it  uses  5 gallons  of  gasoline? 

Multiply  decimals  the  same  way  that  you  multiply 
^ whole  numbers. 

Think,  “19.3  is  a little  more  than  19.  5X19  = 95. 

96.5  The  product  of  5 and  19.3  must  be  a little  more  than  95, 
so  96.5  is  a sensible  answer.” 

The  distance  should  be  96.5  miles  or  approximately  97  miles. 

2.  Use  approximation  to  show  that  the  decimal  point  is  placed 
correctly  in  the  product  of  the  example,  7 X .34  = 2.38. 

Think,  “.34  is  approximately  .3  or  7 X .3  is  21  tenths  or 
2.1.  The  point  in  238  should  be  between  2 and  3,  making  the 
number  2.38.” 

By  use  of  approximation,  state  where  to  put  the  decimal  point 
in  each  of  the  following  products : 


a 

3.  8 X .7  = 56 

4.  12  X .6  = 72 

5.  21  X 2.1  = 441 

6.  16  X 3.2  = 512 

7.  36  X 3.6  = 1296 


b 

4 X 1.38  = 552 
7 X .54  = 378 
11  X .92  = 1012 
25  X .25  = 625 
30  X 1.45  = 4350 


2 X .425  = 850 
10  X .035  = 350 
5 X 1.025  = 5125 
30  X 1.125  = 33750 
15  X 1.012  = 15180 


8.  In  problem  1 , tenths  are  multiplied  by  ones  and  the  product 
is  tenths.  How  many  decimal  places  are  there  in  the  product? 

9.  In  b,  for  examples  3-7,  hundredths  are  multiplied  by  whole 
numbers.  The  product  in  each  example  is  hundredths.  How 
many  decimal  places  are  there  in  each  product? 

10.  In  c,  for  examples  3-7,  thousandths  are  multiplied  by  whole 
numbers.  How  many  decimal  places  are  there  in  each  product? 

From  the  above  illustrations,  we  see  that  when  a decimal  is 
multiplied  by  a whole  number,  the  number  of  decimal  places 
in  the  product  is  the  same  as  the  number  of  decimal  places  in 
the  number  multiplied. 
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Poultry  Needs  Feed  for  Growth 


The  table  gives  the  number  of  pounds  of  feed  needed  for  different 
kinds  of  poultry  to  increase  their  average  live  weights  from  weight 
at  birth  up  to  3 pounds. 


Average 

Live 

Weight 

in 

Pounds 

Pounds  of  Feed  Needed  for 

White 

Leghorn 

Chickens 

Rhode 

Island 

Red 

Chickens 

Turkeys 

(Male) 

White 

Ducks 

0.5 

1.20 

1.12 

0.95 

0.83 

1.0 

3.18 

2.53 

2.20 

2.01 

1.5 

5.27 

4.05  ' 

3.49 

3.28 

2.0 

7.75 

5.69 

4.83 

4.66 

2.5 

10.80 

7.49 

6.21 

6.17 

3.0 

14.75 

9.46 

7.65 

7.83 

1 . Which  kind  of  fowl  requires  the  most  feed  to  reach  a weight 
of  1.5  lb.?  of  3 lb.? 

2.  Which  kind  of  fowl  requires  the  least  feed  to  reach  a weight 
of  2 lb.?  of  3 lb.? 

3.  How  many  more  pounds  of  feed  are  required  to  increase  the 
average  weight  of  Leghorns  from  2 pounds  to  3 pounds  than  to 
increase  it  from  1 pound  to  2 pounds? 

4.  Make  a comparison  like  that  in  problem  3 for  turkeys;  for 
ducks. 

5.  When  a fowl  weighs  3 pounds  it  is  twice  as  heavy  as  when  it 
weighed  1.5  pounds.  How  much  more  than  twice  as  much  feed 
is  needed  to  bring  the  average  weight  of  a Rhode  Island  Red  chick- 
en to  3 pounds  than  is  needed  to  bring  it  to  1.5  pounds? 

6.  Make  a comparison  like  that  in  problem  5 for  ducks. 
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Multiplying  a Whole  Number  by  a Decimal 


1 . Miss  Beyer  has  a small  car  which  averages  35  miles  to  a gallon 
of  gasoline.  If  she  purchases  4.7  gallons  to  fill  the  gasoline  tank 
how  many  miles  should  the  car  travel  while  it  uses  this  gasoline? 


35 

X4.7 

245 

140 

164.5 


Since  we  are  multiplying  a whole  number  by  tenths, 
point  off  tenths  in  the  product.  Prove  by  approxima- 
tion that  the  product  is  correct. 

Think,  “4.7  is  almost  5.  5 X 35  = 175.  4.7  X 35 

will  be  less  than  175,  so  164.5  is  a sensible  answer.” 

The  distance  is  164.5,  or  approximately  165  miles. 


2.  Work  each  example  below  and  show  that  it  is  correct: 


a.  45 

b.  27 

c.  125 

d.  58 

X.3 

X.15 

X2.5 

X.04 

13.5 

4.05 

312.5 

2.32 

3.  Round  off  the  decimal  .72  and  approximate  the  product  of 
.72  X 34.  Think,  “.72  is  about  .7. 

.7  X 34  = 23.8,  or  approximately  24. 

.72  X 34  = 24.48;  therefore  24  is  a good  approximation.” 

Round  off  decimals  just  as  you  round  off  whole  numbers.  Thus, 
.24  to  the  nearest  tenth  is  .2,  but  .25  to  the  nearest  tenth  is  .3. 

To  approximate  the  product  of  a whole  number  multiplied  by 
a decimal  fraction  less  than  1 , round  off  the  first  figure  to  the  right 
of  the  decimal  point  (except  0 as  a place  holder,  as  in  .02).  We 
can  think  of  .475  as  .5.  For  a decimal  greater  than  1,  round  off  to 
the  nearest  whole  number.  Thus  2.7  is  approximately  equal  to  3. 

By  use  of  approximation,  state  where  to  place  the  decimal  point 
in  the  following  examples.  Then  copy  and  multiply  the  numbers. 


a 

4.  .5  X 29  = 145 

5.  .3  X 125  = 375 

6.  1.4  X 25  = 350 

7.  2.8  X 120  = 3360 
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b 

.35  X 7 = 245 
.06  X 24  = 144 
.54  X 12  = 648 
1.25  X 25  = 3125 


c 

.125  X 12  = 1500 
.01  X 136  = 136 
.001  X 248  = 248 
1.4  X 101  = 1414 


18.38  TONS 

PER  ACRE 

FROM  9.5  ACRES 


The  Tomato  King 


In  a contest,  growers  of  tomatoes  were  given  prizes  for  the  best 
average  yield  of  tomatoes  from  an  acre. 

1.  The  farmer  who  received  first  prize  harvested  18.38  tons  of 
tomatoes  an  acre  from  9.5  acres.  How  many  tons  of  tomatoes 
did  he  harvest  in  all? 

To  multiply  two  decimals,  multiply  as  in  whole 
numbers. 

The  product  in  this  example  cannot  be  less  than 
9 X 18  or  162,  hence  the  product  must  be  174.61. 

Think  of  9.5  as  10  and  18.38  as  18.  Then  10X18 
or  180  is  approximately  correct.  Go  over  the  work 
to  see  that  the  computation  is  correct. 

The  farmer  raised  174.61  tons  of  tomatoes. 

Find  the  exact  amount  in  the  following  and  then  check  the 
answer  by  approximation. 


18.38 
X9.5 
9 190 
165  42 
174.610 


2.  7.3  X 21.8  = 

3.  15.4  X 3.25  = 

4.  1.9  X 4.65  = 

5.  2.6  X 17.4  = 

6.  12.5  X 4.6  = 


b 

11.8  X 1.56  = 

6.5  X 18.2  = 
3.9  X .85  = 

7.6  X .95  = 
8.5  X 2.1  = 


c 

4.1  X 16.2  = 
7.4  X 3.6  = 

9.6  X 1.45  = 

2.7  X 4.5  = 
.65  X 3.4  = 


7.  Second  place  in  the  tomato-raising  contest  went  to  the  farmer 
who  raised  an  average  of  1 5.96  tons  an  acre  from  1 1 .45  acres.  Find 
the  number  of  tons  he  raised.  Check  by  approximation. 


_ 8.  Third  place  in  the  tomato-raising  contest  went  to  a farmer 
who  raised  an  average  of  15.65  tons  an  acre  from  6.72  acres.  Find 
the  number  of  tons  he  raised.  Check  by  approximation. 


-101- 


Where  to  Place  the  Point  in  Multiplication  of 
Decimals 


1 . Multiply  .3  and  .7. 

.3  X .7  = .2 1 Check:  to  ^ To  ~ Too 

There  are  how  many  decimal  places  in  .3?  in  .7?  in  the  product? 

2.  Multiply  .3  and  .47. 

.47  Check:  jq  X joo  “ Tooo 

X.3 

.141 

How  many  decimal  places  are  there  in  .3?  in  .47?  in  the  product? 
The  illustrations  show  the  following : 

The  product  contains  as  many  decimal  places  as  in  the  sum 
of  the  number  of  decimal  places  of  the  two  numbers  multiplied. 

3.  Find  the  products  in  the  following: 

a.  .45  b.  3.6  c.  .25  d.  3.6  e.  7.5  f.  4.8 
.4  1.5  .14  .05  2.5  .7 


4.  Use  approximation  to  check  the  products  in  the  following: 

a.  .6  X .48  = Round  off  .48  to  .5  and  then  mul- 

tiply .6  and  .5.  The  product  is  .30. 
.6  X .48  = .288  The  product  of  .6  and  .48  is  about 
.30,  so  .288  is  a sensible  answer. 

b.  2.5  X .42  = Round  off  2.5  to  3 and  .42  to  .4 

and  then  multiply  3 and  .4.  The 
product  is  1.2. 

2.5  X .42  = 1.05  The  product  of  2.5  and  .42  is  about 
1.2,  so  1.05  is  a sensible  answer. 
Find  the  exact  amount  by  multiplying  the  following  numbers. 
Then  show  by  approximation  that  your  answer  is  sensible. 


5.  .3  X .17  = 

6.  .84  X 6.8  = 

7.  .24  X .95.  = 

8.  10  X .36  = 


9.  1.35  X .85  = 

10.  4.5  X .36  = 

11.  .15  X .64  = 

12.  100  X .46  = 


13.  .25  X .25  = 

14.  .18  X 5.4  = 

15.  1.8  X 1.5  = 

16.  100  X 3.5  = 
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Diagnostic  Test  in  Multiplication  of  Decimals 


Find  the  products: 


a 

b 

c 

a 

b 

c 

I. 

.2 

.45 

.375 

V. 

.3 

.42 

.03 

(357) 

3 

5 ' 

8 

(357) 

.3 

.2 

.2 

II. 

16 

74 

325 

VI. 

.06 

.135 

.25 

(357) 

.8 

.6 

.5 

(358) 

.3 

.4 

.25 

III. 

4.8 

6.45 

35.8 

VII. 

.125 

1.012 

3.45 

(357) 

.3 

.5 

.4 

(358) 

1.4 

.6 

.05 

IV. 

.6 

.35 

.084 

VIII. 

.45 

.325 

72.5 

(357) 

.4 

.7 

.8 

(358) 

10 

100 

100 

Check  your  answers  with  those  given  on  page  336.  If  you  had 
more  than  one  example  incorrect  in  any  group,  review  the  Study 
Helps  on  pages  98-102.  For  practice,  turn  to  the  page  number 
given  in  the  parentheses. 

^Thinking  about  Our  Number  System 

Find  the  answers  to  the  following  questions.  For  each  question 
give  an  illustration  to  prove  that  your  answer  is  correct. 

How  many  decimal  places  are  there  in: 

1 . The  product  of  tenths  and  tenths? 

2.  The  product  of  tenths  and  hundredths? 

3.  The  product  of  tens  and  tenths? 

4.  The  product  of  hundreds  and  hundredths? 

5.  The  product  of  tens  and  thousandths? 

6.  The  product  of  hundreds  and  tenths? 

7.  The  product  of  hundreds  and  thousandths? 

8.  The  product  of  hundredths  and  tens? 

9.  The  product  of  ones  and  thousandths? 

1 0.  The  product  of  thousands  and  thousandths? 
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ONES  TENTHS  ONES  TENTHS  ONES  TENTHS  ONES  TENTHS 


Dividing  a Decimal  by  a Whole  Number 


1 . What  number  does  the  drawing  in  A represent? 

This  number  is  regrouped  in  B.  Show  that  the  number  in  B is 
equal  to  the  number  in  A. 

2.  What  is  the  answer  in  C which  shows  3.2  2?  . 

273^2 

3.  Use  the  diagrams  to  explain  the  steps  in  the  solu-  2 

tion  on  the  right.  rp  2 

4.  How  can  you  tell  by  approximation  that  the  1 2 

quotient  of  3.2  4-  2 must  be  more  than  1 and  less  than  2? 

Think,  “2^  is  a little  more  than  1,  so  1.6  is  a sensible  answer.” 
Check  the  solution  by  multiplying  quotient  by  divisor. 


mmmmmfM 

1 0 rr 

TENTHS 

HUNDREBlliS 

fs 

.1- 

E 

5.  What  number  is  represented  in  Chart-  D?  ^fhis  number  is 
regrouped  in  Chart  E.  Show  that  the  number  in  E is  equal  to  the 
number  in  D. 

6.  The  cards  are  regrouped  in  F to  show  2). 12.  What  is  the 
answer? 


7.  Use  the  diagrams  to  explain  the  steps  in  the  solu- 
tion on  the  right.  What  does  the  zero  in  the  quotient 
show?  Check  the  solution  by  multiplication. 

8.  Divide  .12  by:  3;  4;  6;  12. 
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.06 

2TT2 


1’s 

.1 

ii  .01 

nn 

nn 

• 

12/4  TENTHS  2 /lO  HUNDREDTHS; 


ONES 

TENTHS 

Is 

.1 



nnnrtQ^^  ^ 

_ 

nnnrT*' 

i 



H 

\ 

i 

9.  What  number  is  represented  in  Chart  G? 

This  number  is  regrouped  in  Chart  H.  Show  that  the  number 
in  G is  equal  to  the  number  in  H.  .25 

1 0.  The  cards  are  regrouped  in  Chart  I to  show  2). 5 = 2^50 

2). 5.  What  is  the  answer?  4 

1 1 . Use  the  diagrams  to  show  the  steps  in  the  1 0 

solution  on  the  right.  Check  by  multiplication.  T_0 

12.  Show  how  the  following  quotients  were  found: 

4)16  4^  = 4). 500  syrj  = 5)1.20 


Find  the  quotients  in  the  following.  Check  by  multiplication. 


13. 

5)^5 

16. 

3)1.44 

19. 

2)2.16 

22. 

14. 

17. 

51^5 

20. 

8H5 

23. 

5yi2 

15. 

21^5 

18. 

4yT 

21. 

6736 

24. 

4y^ 

Practise 

What 

You  Have  Learned 

1. 

.46  2. 

7 i 
' 2 

3. 

475 

4.  7.4 

5. 

6070 

.78 

^ 6 

X309 

X3.5 

-3091 

.35 

3A 

.92 

6. 

7i 

'2 

7. 

2.15 

8.  7)3041 

9.  360)92585 

£8 

-1.98 

10. 

3J  X 4i  = 

11.  1 

1 9i  - 

2 . Z4  — 

12. 

4yL8 

13. 

7 ft.  5 in. 

14.  8 

hr.  36  min. 

15. 

2)4  gal. 

3 pt. 

— 4 ft.  9 in. 

X2 
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Distance  Travelled  in  a Second  at  Different  Speeds 


In  one  second,  at  a speed  of  60  m.p.h.,  a moving  object  will 
travel  the  distance  shown  in  the  picture.  The  table  gives  the 
number  of  feet  an  object  moves  in  one  second  at  different  speeds. 


Miles  per 

Feet  per 

Miles  per 

Feet  per 

Hour 

Second 

Hour 

Second 

10 

14.66 

50 

73.33 

20 

29.33 

60 

88.00 

30 

44.00 

70 

102.66 

40 

58.66 

80 

117.33 

1 . If  a car  is  moving  at  the  speed  of  60  m.p.h. , how  many  miles 
will  the  car  travel  in  1 minute?  How  many  feet  in  1 minute? 
How  many  feet  in  1 second?  Prove  that  the  number  given  in  the 
diagram  is  correct. 

2.  How  many  feet  does  an  object  move  in  1 second  at  a speed  of 
50  m.p.h.?  of  100  m.p.h.?  of  120  m.p.h.?  of  250  m.p.h.? 

3.  When  the  speed  of  a moving  object  is  5 m.p.h.,  the  object 
will  move  7.33  feet  in  a second  (14.66  -f-  2).  How  far  will  an 
object  move  in  a second  when  the  speed  is  15  m.p.h.?  35  m.p.h.? 
55  m.p.h.?  75  m.p.h.? 

4.  The  time  it  takes  the  driver  of  a car  to  put  on  the  brakes  after 
he  sights  an  obstacle  in  the  path  of  the  car  is  called  his  reaction 
time.  If  a driver’s  reaction  time  is  .5  second,  how  many  feet  will 
his  car  travel  during  this  time  when  the  speed  of  the  car  is  30  m.p.h.? 
60  m.p.h.?  40  m.p.h.?  70  m.p.h.? 

5.  If  an  airplane  has  a speed  of  300  m.p.h.,  how  many  feet  will 
it  travel  at  that  rate  in  1 second?  in  .5  second? 

★6.  From  problem  4,  show  why  a driver’s  reaction  time  is  an 
important  factor  in  safe  driving. 
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Expressing  Common  Fractions  as  Decimal  Fractions 

1 . From  the  chart,  what  is  the  decimal  value  of 

2.  In  what  two  ways  are  tenths  represented  on  the  chart? 

3.  Estimate  how  many  tenths  are  equal  to  J;  to 

4.  Find  the  decimal  value  of  f. 

.75  Think,  “3  ones  cannot  be  divided  as  ones  by  4, 
3 = SO  change  the  3 ones  to  30  tenths,  or  3.0. 

2 8 “Since  30  tenths  cannot  be  divided  evenly  by  4, 

20  change  the  30  tenths  to  300  hundredths,  or  3.00. 
2Q  Then  there  is  no  remainder.” 


I = .75  Check:  .75  = ^ = | 

5.  Express  f as  a decimal  fraction. 

.625  a.  The  numerator  of  the  fraction  was  changed 
I = 8)5.000  to  what  number?  Why? 

5 _ b.  Complete  the  division  to  show  that  the 

8 ~ * answer  is  correct. 


In  the  above  examples  the  numerator  was  changed  from  ones 
to  tenths,  hundredths,  or  thousandths,  as  necessary,  until  the 
number  could  be  divided  evenly  by  the  denominator. 

6.  Change:  .3  to  hundredths;  .25  to  thousandths;  .5  to  thou- 
sandths; .8  to  thousandths;  .400  to  tenths. 

Find  the  decimal  equivalents  of  the  following: 


a 

b 

C 

d 

e 

f 

g 

7.  i 

3 

JL 

Ai. 

4 

7 

8 

10 

25 

5 

20 

8 

8.  A 

JZ_ 

20 

25 

1 

8 

ih 

li 

40 

13. 

25 
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Rounding  Off  the  Quotient 


The  decimal  value  of  the  fraction  J is  .25,  but  the  exact  decimal 
value  of  the  fraction  J cannot  be  found  because  there  will  always 
be  a remainder,  as  J = .3j  or  .33^  or  .333j  and  so  on.  Just  as 
.2^  .3^ 

5 = 4)1.0  or  .25,  so  J = 3^1.0  . Sometimes  an  approximate  value 
must  be  used. 


1 . Mr.  Hart  drove  his  car  430  miles  in  12  hours.  What  was  the 
average  distance  travelled  in  an  hour? 

35  83  exact  amount  cannot  be  found.  For  all 

1 2)430  00  practical  purposes,  Mr.  Hart  wants  to  know  the 
’ average  distance  an  hour  to  the  nearest  mile,  or 

to  the  nearest  tenth  of  a mile.  He  must  round  off  the  quotient  to 
find  the  answer. 

To  the  nearest  mile  the  average  distance  traveled  in  an  hour  is 
36  miles;  to  the  nearest  tenth  of  a mile,  35.8  miles. 

The  number  of  decimal  places  to  which  a decimal  is  to  be  ex- 
pressed in  the  answer  depends  upon  the  problem.  In  most  cases, 
accuracy  to  the  nearest  hundredth  is  sufficient. 

Decimals  are  rounded  off  just  as  whole  numbers  are. 

A.  Express  the  decimal  to  one  place  more  than  the  number 
of  places  to  be  kept. 

B.  When  the  figure  to  be  dropped  is  5 or  more,  increase  by 
one  the  first  figure  to  the  left.  To  the  nearest  tenth,  .35  is  .4. 

C.  When  the  figure  to  be  dropped  is  less  than  5,  drop  it.  To 

the  nearest  hundredth,  .364  is  .36. 

^ Round  off  to  the  nearest  tenth ; to  the  nearest  hundredth : 


a.  .725 

c.  1.348 

e.  3.172 

g.  .449 

b.  .053 

d.  0.995 

f.  0.954 

h.  .0449 

3.  Find  the  decimal  value  to 

the 

nearest  tenth ; to 

the  nearest 

hundredth : 

a.  ^ 

c.  1 

-2- 

16 

g- 

t i.  17)38 

k.  14)59 

O" 

co|to 

d.  1 

T.  12 

h. 

A j-  23164 

1.  37)104 
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Team  Standing 


In  such  sports  as  baseball,  football,  or  basketball,  teams  in  differ- 
ent places  often  form  leagues.  The  teams  in  a league  are  ranked 
according  to  the  number  of  games  played  that  were  won.  The 
team  standing  is  usually  expressed  as  a “per  cent,”  but  in  reality, 
it  is  a three-place  decimal  as  in  the  example  J = .500.  If  the 
exact  value  cannot  be  expressed  as  a decimal  as  in  problem  1 , the 
quotient  is  rounded  off  to  three  places. 

1 . The  Livingston  High  School  basketball  team  won  1 1 games 
and  lost  3 games.  Express  the  team’s  winning  record  as  a three- 
place  decimal. 

First,  find  the  total  of  all  games  played.  Then  divide  the  num- 
ber of  games  won  by  the  number  of  games  played. 

= the  ratio  of  the  number  of  games  won  to  those  played. 


M. 

14 


.7857 

14)11.0000 


a.  Complete  the  division. 

b.  Round  off  .7857  to  the  nearest  thou- 
sandth, or  .786.  Explain. 


2.  The  table  below  gives  the  standing  of  the  baseball  teams  in 
the  International  League  at  the  end  of  the  season  in  a recent  year. 
In  the  table. 


W =Won  L =Lost  P.C.  = Percentage. 

Find  the  missing  numbers,  correct  to  three  decimal  places. 


W. 

L. 

P.C. 

Montreal 

195 

56 

.629 

Syracuse 

188 

66 

? 

Rochester 

180 

74 

? 

Toronto 

78 

76 

? 

Buffalo 

71 

83 

? 

Baltimore 

70 

84 

? 

Ottawa 

65 

85 

? 

Springfield 

65 

88 

? 

★3.  How  can  you  tell  from  the  won  and  lost  columns  whether  a 
team  has  a standing  above  or  below  .500?  equal  to  .500? 

-109- 


Black  Sheep  Can  Be  Useful 


The  picture  shows  a sheep  herdsman  watching  his  flock.  Some- 
times he  has  to  herd  3000  or  more  sheep  in  one  flock.  A herdsman 
usually  has  one  black  sheep  in  each  group  of  100  sheep  to  enable 
him  to  make  a quick  count  to  see  that  all  of  his  sheep  are  in  the 
flock.  He  counts  the  number  of  black  sheep  and  multiplies  this 
number  by  100.  Show  why  this  method  of  counting  sheep  may 
give  a very  inaccurate  result. 

1 . A flock  of  sheep  has  1 5 black  sheep.  If  there  is  one  black 
sheep  in  each  100  sheep,  how  many  sheep  are  there  in  the  flock? 

2.  How  many  black  sheep  should  there  be  in  a flock  of  1700 
sheep?  of  2800  sheep? 

3.  If  there  is  only  one  black  sheep  in  each  1000  sheep,  how  many 
black  sheep  would  there  be  in  a flock  of  2000  sheep?  of  3000  sheep? 

The  work  below  and  on  the  following  page  will  show  how  we 
multiply  or  divide  any  number  by  10,  100,  1000,  and  the  like. 

4.  Prove  that  the  following  products  are  correct; 

A B 

10  X 314  = 3140  10  X 3.14  = 31.4 

100  X 314  = 31,400  100  X 3.14  = 314 

1000  X 314  = 314,000  1000  X 3.14  = 3140 

5.  It  is  necessary  to  annex  how  many  zeros  to  a number  to 
multiply  it  by  10?  by  100?  by  1000? 

6.  When  a decimal  is  multiplied  by  10,  100,  or  1000,  in  which 
direction  is  the  decimal  point  moved?  How  many  places  is  the 
point  moved  when  the  multiplier  is  100?  1000?  10,000? 
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Multiplying  and  Dividing  by  10,  100,  and  1000 

1 . Multiply  each  of  the  following  numbers  by  10;  by  1000. 

a.  46  d.  .056  g.  3.1416  j.  .725 

b.  3.6  e.  1.28  h.  1.0125  k.  .025 

c.  .125  f.  520  i.  2.014  I.  .0325 

2.  State  by  what  number  the  decimal  number  in  Column  A 


must  be  multiplied  to  equal  the  number  in  Column  B. 


A 

B 

A 

B 

A 

B A 

B 

a.  3.25 

325 

c.  .45 

45 

e.  .01 

1 g.  3.75 

375 

b.  .015 

15 

d.  .034 

34 

f.  .001 

1 h.  92.3 

923 

3.  Use  multiplication  to  prove  that  the  following  quotients 

are 

correct : 

A 

B 

75  -5- 

10  = 

7.5 

7.5  -4- 

10  = .75 

75  H- 

100  =■ 

.75 

7.5  -f- 

100  = .075 

75  ^ 

1000  = 

.075 

7.5  ^ 

1000  = .0075 

4.  In  which  direction  is  the  decimal  point  moved  when  a num- 
ber is  divided  by  10,  100,  or  1000?  How  many  places  is  the  point 
moved  when  the  divisor  is  10?  100?  1000? 

5.  Divide  each  of  the  following  numbers  by  10;  by  100. 

a.  35  d.  1.25  g.  .4  j.  .95 

b.  72.5  e.  12.5  h.  .1  k.  9.09 

c.  437  f.  .125  i.  5.7  I.  1845 

6.  Multiply  each  of  the  numbers  in  problem  5 by  1000. 

7.  The  number  in  A is  how  many  times  the  number  in  B? 

A B A B A B 

a.  72  .72  c.  .45  .045  e.  5 .05 

b.  3.4  .034  d.  .1  .001  f.  32  .032 

8.  In  problem  7,  the  number  in  B is  what  fractional  part  of  the 
number  in  A? 
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Dividing  a Whole  Number  by  a Decimal 


1.  Use  the  picture  to  find  how  many  1.5-pound  candy  boxes 
can  be  filled  with  6 pounds  of  candy. 

2.  Show  how  we  can  find  the  answer  by  dividing  6 by  1^. 

We  can  also  find  the  answer  by  dividing  6 by  1.5.  We  shall 
now  review  how  to  divide  a whole  number  by  a decimal. 

3.  Find  the  quotients  in  the  following: 

A B A B A B 

a.  2^  20)80  , b.  9)63  90^^  c.  250)1250 

4.  What  did  you  notice  about  the  value  of  the  quotients  in  A 
and  B for  each  example  above? 

5.  In  each  of  the  above  examples  in  A,  by  what  number  were 
both  divisor  and  dividend  multiplied  to  give  the  example  in  B? 

6.  We  can  solve  the  problem  at  the  top  of  the  page  by  changing 
1.5  to  15  and  6 to  60. 

4 Multiply  both  divisor  and  dividend  by  10. 
1 = 1 5)^  Now  we  have  two  whole  numbers  to  divide. 

60  How  many  boxes  can  be  filled? 

7.  Tell  by  what  number  both  divisor  and  dividend  were  multi- 
plied to  get  examples  b and  c.  Check  the  quotients. 

5 30  20 

a.  1.2")6  = 127^  b.  .4yi2  = 4^120  c.  .25^5  = 25^500 

To  divide  a whole  number  by  a decimal,  make  the  divisor 
a whole  number  by  multiplying,  as  needed,  by  10,  100,  1000 
and  so  on.  Multiply  the  dividend  by  the  same  number. 

8.  Find  the  quotient  in  each  of  the  following: 

a.  .3)9  c.  .4^  e.  .6^^ 

b.  1.2"^  d.  1.579  f.  2.57^ 
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g.  .5714 

h.  i.sT^ 


Dividing  a Decimal  by  a Decimal 


2.517^  = 25^75 
3 

25^75 

75 


1 . How  many  pieces  2.5  ft.  long  can  be  cut  from  a board  7.5  ft. 
long? 

a.  Use  the  diagram  to  find  the  answer. 
To  divide,  change  the  divisor  to  a whole 

number. 

We  multiplied  2.5  by  10  to  make  it  25. 

b.  How  do  we  change  7.5  to  75?  Why? 

c.  Show  that  1^  2j^  = 3. 

To  divide  decimals  by  decimals,  proceed  as  follows : 

A.  Make  the  divisor  a whole  number  by  multiplying,  as 
needed,  by  10,  100,  1000,  and  so  on. 

B.  Multiply  the  dividend  by  the  same  number  by  which  the 
divisor  was  multiplied. 

2.  Explain  each  step  in  a and  b.  Check  by  multiplication. 


a.  .6 

.3^18  = 3)^8 

Divide  the  following; 

b. 

y.sTs  = 

.04 

75)3.00 

a 

b 

c 

d 

e 

3.  .2)0 

.4^6 

.7)13 

.5y42 

.1).16 

4.  .3y57 

.09)^C 

.8yi2 

.9').3.6 

.6)2.16 

5.  i.sy^ 

.25').42 

.36)1)8 

1^ 

.15')6 

6.  .45)9 

.75'))^ 

2.i))84 

1.6y09 

7.  2ll6)3 

i.ylsT 

24'))T8 

.2i)AA 

7)1.47 

8.  1.4)98 

s.s")^ 

.03)^ 

is^s)! 

.04)n 

9.  .5ym 

2.3)874 

24)108 

68)45.56 

1.6)  .0256 
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Magic  Squares 


Some  of  the  numbers  are  missing  in  each  of  the  squares  below. 
When  these  missing  numbers  are  known,  a magic  square  is  formed. 


Square  A 


Square  B 


Square  C 


13 

? 

7 

? 

8 

? 

14 

9 

? 

? 

12 

15 

? 

16 

18 

6 

3 

4 

1 

2 

1 

4 

1 

3 

u 

5 

6 

? 

li 

? 

2 

3 

? 

? 

? 

? 

1 

6 

1.6 

.2 

.3 

1.3 

? 

1.1 

? 

.8 

.9 

.7 

.6 

.4 

? 

? 

? 

1 . Which  row  or  column  makes  it  possible  to  find  the  sums  of 
the  rows,  columns,  and  diagonals  in  A?  in  B?  in  C? 

2.  Find  the  numbers  missing  in  each  square. 

Number  Quickies 

1 . The  overall  length  of  a car  is  205^  in.  Express  the  length 
as  feet  and  inches. 

2.  The  wheelbase  of  a car  is  12S  in.  Express  this  length  as  feet. 

3.  An  object  moves  88  ft.  a second  when  traveling  at  60  m.p.h. 
How  many  feet  will  it  travel  in  a second  at  a speed  of  45  m.p.h.? 

4.  Find  the  average  speed  an  hour  of  an  object  moving  at  the 
rate  of  44  ft.  a second.  (Use  the  necessary  data  from  problem  3.) 

5.  A 12-ounce  bottle  of  lotion  sells  for  $1.50.  At  that  rate, 
what  is  the  cost  of  a pint  of  the  lotion? 

6.  When  grapefruit  sell  at  3 for  19^,  what  is  the  cost  of  doz.? 

7.  The  product  of  two  numbers  is  zero.  If  one  of  the  numbers 
is  7,  what  is  the  other  number? 

8.  A tank  f full  contains  240  gallons.  How  many  gallons  are 
needed  to  finish  filling  the  tank? 

9.  Express  42  minutes  as  a fractional  part  of  an  hour. 

10.  What  is  the  smallest  four-place  whole  number  which  is 
divisible  by  3? 
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MILEAGE 

|0|  1 !2|3l8  ■ 

TRIP 

BEIEIIOI 

M!LEA€E 

TRtP 


0|2| I |0'4 


8 6161 


1 


Start  of  Trip  End  of  Trip 

How  Many  Miles  to  a Gallon? 


Dorothy  drove  her  father’s  car  on  a trip.  She  decided  to  check 
the  gasoline  consumption.  The  tank-  was  full  at  the  start  of  the 
trip.  The  table  below  shows  the  amount  of  gasoline  purchased 
on  the  trip  and  the  amount  paid  for  the  gasoline.  The  last  purchase 
was  made  at  the  end  of  the  trip. 


Number  of 

Gallons 

Amount 

Price  a 

Purchase 

Purchased 

Paid 

Gallon 

1 

5.0  gal. 

$1.85 

37.0^ 

2 

8.6  gal. 

$3.24 

? 

3 

10.3  gal. 

$3.81 

? 

4 

10.4  gal. 

$3.85 

? 

5 

9.5  gal. 

$3.52 

p 

6 (End) 

8.4  gal. 

$3.11 

p 

1 . What  was  the  reading  of  the  trip  dial  at  the  beginning  of  the 
trip?  at  the  end  of  the  trip?  To  the  nearest  mile,  what  was  the 
length  of  the  trip?  Use  the  mileage  readings  to  check  the  trip 
reading. 

2.  What  is  the  largest  number  which  can  register  on  the  trip 
dial?  on  the  mileage  dial? 

3.  The  number  of  gallons  used  on  the  trip  was  the  same  as  the 
total  number  of  gallons  given  above.  How  many  gallons  were 
used?  To  the  nearest  tenth  of  a mile,  what  was  the  average  number 
of  miles  travelled  to  a gallon  of  gasoline  consumed? 

4.  What  was  the  total  cost  of  the  gasoline? 

5.  To  the  nearest  tenth  of  a cent,  find  the  missing  prices  above. 

★ 6.  On  the  trip  the  average  distance  travelled  an  hour  was  38.5 
miles.  To  the  nearest  tenth  of  an  hour,  what  was  the  actual  driv- 
ing time  for  a trip  of  960  miles? 
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Important  Points  in  Division  of  Decimals 


The  following  illustrations  summarize  division  of  decimals. 

1 .  Dividing  a decimal  by  a whole  number.  Divide  .36  by  2. 

1 0 Since  hundredths  are  divided  by  ones,  the  quotient 
will  be  hundredths.  Check  the  example  by  multipli- 
cation. 


2.  Zero  in  the  quotient.  Divide  .15  by  3. 

How  many  hundredths  are  there  in  the  quotient? 
What  place  does  zero  hold  in  the  quotient? 


.05 


3.  Changing  decimals.  Divide  1.4  by  4. 

Since  14  tenths  cannot  be  divided  as 
tenths  into  four  equal  parts,  change  1.4  to 
1.40.  How  many  hundredths  are  there  in 
1.4? 

Show  by  approximation  that  .35  is  a 
sensible  answer. 


.35 

4yr4  = 4Tr4o 


4.  How  to  change  a common  fraction  to  a decimal  fraction. 
Change  f to  a decimal  fraction. 

Since  3 ones  cannot  be  divided  by  5 into 
^ ^ a whole  number  of  ones,  as  ones,  change  3 

I = 5^3  = 5)3.0  ones  to  tenths.  How  many  tenths  are  there 

in  3? 


5.  How  to  round  off  the  quotient  in  a decimal  fraction.  Change 
f to  a decimal  to  the  nearest  tenth;  to  the  nearest  hundredth. 

g The  exact  value  of  y cannot  be  expressed  as  a 
.2857  decimal  fraction. 

I = 7)2.00  .285  to  the  nearest  hundredth  is  .29.  Why? 

.28  to  the  nearest  tenth  is  .3.  Why? 

6.  How  to  change  the  divisor  to  a whole  number.  Divide  7 
by  1.4. 


1.4T7  = 14')70 
5 

14"^ 

70 


a.  By  what  number  was  1.4  multiplied  to 
change  it  to  14? 

b.  Why  was  7 changed  to  70? 

c.  How  can  you  check  that  5 is  a sensible 
answer? 
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7.  How  to  divide  a decimal  by  a decimal.  Divide  3.6  by  .12. 

Trace  the  steps  in  the  solution. 

30  Why  were  both  divisor  and  dividend 
.1  2)3.6  = 1 2)) 360  multiplied  by  100  instead  of  10? 

Show  that  the  quotient  is  correct. 

8.  Explain  the  steps  in  the  solution  of  the  following: 

.4).02  = 1.25y5  = 125)50,0  .01)2  = l)200 

9.  Divide  the  following: 

a.  .7)35  d.  3.6)1.44  g.  .4)^  j.  .^jlA 

b.  1.21^8  e.  ^)J2  h.  .01)9  k.  .12Tl5 

c.  .2)^  f.  2.5)l4  i.  1.6).068  I.  .06)^ 

Diagnostic  Test  in  Division  of  Decimals 

Solve  each  of  the  following  examples.  If  the  quotient  cannot  be 
expressed  exactly  as  a decimal  of  not  over  three  places,  give  the 
answer  to  the  nearest  hundredth. 


a 

b 

c 

d 

I. 

3^ 

4)36 

6). 144 

5). 025 

(359) 

II. 

8)l.4 

5). 37 

16)83 

12).75 

(359) 

III. 

4)^ 

8)1 

1^ 

(359) 

IV. 

73 

(359) 

V. 

.Sji 

1.2)36 

1.^ 

.36)27 

(359) 

VI. 

.4)32 

.02)43 

.25)35 

.015)32 

(360) 

VII. 

.8)1.24 

2.S)M 

.16).326 

12.5)?75 

(360) 

Check  your 

answers  with  those 

given  on  page 

337.  If  you  had 

more 

than  one  example  incorrect 

in  any  group. 

review  the  Study 

Helps  on  pages  116-117.  For  practice,  turn  to  the  page  given  in 
the  parentheses. 
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★Practice  in  Approximating  Answers 

In  the  following  examples  the  decimal  point  is  missing  in  the 
answer.  You  are  to  tell  where  to  place  the  point  by  using  approxi- 
mation. The  answer  should  be  sensible.  Tell  where  the  decimal 
point  should  be  placed  in  the  illustrations  below. 

A.  3.4  .8  = 425  Think,  “3.4  is  about  3 and  .8  is 

about  1.  3 4-  1 = 3,  so  the  quotient 

must  be  near  3;  4.25  is  a sensible 
answer.” 

B.  .75  ^ .006  = 125  Think,  “.75  is  about  1 and  .006  is 

about  .01,  or  1 4-  .01  = 100,  so 

- the  quotient  must  be  a three-place 

whole  number,  or  125.” 

C.  6.3  X .048  = 3024  Think,  “6.3  is  about  6 and  .048  is 

about  .05.  6 X .05  = .30,  so  the 

product  must  be  close  to  .30,  or  .3024.” 
Use  the  methods  shown  above  to  find  the  position  of  the  missing 
decimal  points  in  the  following  answers.  You  can  also  place  the 
decimal  point  by  using  the  usual  method  of  multiplication  or  divi- 
sion. The  answer  should  always  make  sense. 

After  you  have  found  the  position  of  the  point  by  approximation, 
check  the  solutions  by  working  the  examples. 


a 

b 

c 

1. 

5.4 

-27  = 

2 

10.8  - 

h .36  = 

= 3 

.25  ^ 

r 4 = 

625 

2. 

11  4- 

.05  = 

22 

2.4  -4 

.12  = 

2 

.076 

-4  .19 

= 4 

3. 

2.5  X .73  = 

1825 

.39  X 

.41  = 

1599 

.06  X .37  = 

= 222 

4. 

.48  H 

- 1.25  = 

= 384 

1.7  4- 

.02  = 

85 

.965 

4-  .25 

= 386 

5. 

.27  X 2.7  = 

729 

.045  X .138 

= 621 

.76  X .035 

= 266 

6. 

.426 

4-  .003 

= 142 

2.75  H 

^ .025 

= 11 

3.45 

+ .15 

= 23 

7. 

.36  X .036  : 

= 1296 

.42  X 

1.8  = 

756 

.024 

X .24 

= 576 

8. 

9.5  X .95  = 

9025 

3.8  X 

4.2  = 

1596 

7.5  X .65  = 

= 4875 

9. 

1.08 

4-24  = 

= 45 

21.6  ^ 

r 36  = 

: 6 

.216 

-4  4.8 

= 45 

10. 

.032 

X 3.2  : 

= 1024 

1.628 

4-  4.4 

= 37 

.021 

4-7.5 

= 28 
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We  Can  Express  Measurements  in  Decimals 

1 .  In  a recent  year,  a cyclist  on  a cross  country  ride  travelled 
3046  miles  in  23  days  21  hours.  Express  this  time  decimally 
as  days. 


21  hr.  = §5  days  §5=1=  *^75 


The  time  was  23.875  days. 

To  the  nearest  hundredth,  23.875  days  = 23.88  days. 

2.  Express  23.88  days  to  the  nearest  tenth  of  a day. 

3.  If  the  travel  time  was  23.9  days,  what  was  the  average  dis- 
tance he  traveled  a day,  to  the  nearest  mile? 

4.  The  unofficial  record  for  making  this  cross  country  trip 
on  a bicycle  is  20  days  4 hours.  Express  this  time  as  days  to  the 
nearest  hundredth  of  a day. 

5.  If  the  distance  in  problem  1 had  been  3054  miles,  what 
would  have  been  the  average  distance  traveled  a day,  to  the  nearest 
tenth  of  a mile? 

Express  the  following  amounts  as  decimals  of  the  unit  indicated. 
If  the  exact  amount  cannot  be  found  decimally,  express  it  to  the 
nearest  hundredth. 


6.  3 hr.  24  min.  = ? hr. 

7.  4 ft.  9 in.  = ? ft. 

8.  5 lb.  4 oz.  = ? lb. 

9.  6 da.  18  hr.  = ? da. 

1 0.  4 qt.  20  fl.  oz.  = ? qt. 

1 1 . 8 lb.  3 oz.  = ? lb. 

12.  7 ft.  4 in.  =?ft. 

13.  2 yd.  27  in.  = ? yd. 

14.  3 da.  16  hr.  = ? da. 


a 


5 gal.  3 qt.  = ? gal. 
8 yd.  2 ft.  = ? yd. 

3 pt.  8 fl.  oz.  = ? pt. 

11  min.  12  sec.  = ? min, 
5 bu.  1 pk.  = ? bu. 

7 bu.  20  qt.  = ? bu. 

3 pk.  5 qt.  = ? pk. 
25  min.  18  sec.  = ? min. 

8 ft.  10  in.  = ? ft. 


b 
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People  Use  Decimals 


1 . A gallon  of  milk  weighs  10.23  pounds.  To  the  nearest  hun- 
dredth of  a pound,  what  is  the  weight  of  a quart  of  milk?  of  a pint 
of  milk? 

2.  A gallon  of  water  weighs  10  pounds.  What  is  the  weight 
of  a quart  of  water?  of  a pint  of  water? 

3.  A dairyman  sells  milk  by  the  100  pounds.  How  many 
gallons  are  there  in  100  pounds  of  milk,  to  the  nearest  tenth  of  a 
gallon?  (See  problem  1 .) 

4.  A special  issue  of  a postage  stamp  is  .75  in.  by  .87  in.  If 
these  stamps  are  printed  in  sheets  of  100  with  10  stamps  in  a row, 
what  are  the  dimensions  of  the  large  sheet?  (Make  no  allowance 
for  perforation.) 

5.  A baseball  pitcher  won  15  games  and  lost  7 games.  Express 
his  record  of  wins  as  a decimal,  correct  to  three  places. 

6.  Miss  Horton  bought  7.6  gallons  of  gasoline  for  S3.  What 
was  the  cost  per  gallon,  to  the  nearest  tenth  of  a cent? 

7.  Find  the  cost  of  8 gallons  of  gasoline  at  37. a gallon,  to 
the  nearest  cent. 

Practise  What  You  Have  Learned 


1. 

9.72 

2.  327 

3.  42.5 

4.  7J 

12.43 

X108 

X3.8 

44 

0.54 

2f 

3.48 

21.50 

5. 

30,101 

6.  4.025 

7.  16^ 

6.85 

-20,105 

-3.945 

8. 

75  ^ 

3 

4 

9. 

7— 

X 

II 

10.  6f  4 

-3f  = 

11. 

7i- 

15 

= 

12. 

.42 

4-  .4  = 

13.  7 lb. 

3 oz. 

4 1b. 

12  oz- 

14, 

12  ft. 

8 

in. 

15. 

2 gal.  3 qt. 

6 1b. 

10  oz. 

-5  ft. 

10 

in. 

X4 

16.  To  the  nearest  hundredth,  find  the  decimal  value  of  J. 
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What  the  Farmer  Receives  for  Eggs 

T^Pie  table  gives  the  average  wholesale  price  (price  paid  by  deal- 
ers) of  eggs  per  dozen  in  Alberta  and  Ontario  for  four  different 
years. 

Price  in  Price  in 


Year 


Alberta  Ontario 


Year 


Alberta  Ontario 


1935 

1940 


10.0^ 

14.5^ 


18.5^ 

23.4^f 


1945 

1950 


31.9|^ 


37.0^ 

39.5ff 


1 . In  what  year  given  in  the  table  was  the  average  price  of  a 
dozen  eggs  highest  in  Alberta?  lowest?  What  was  the  difference 
between  these  two  prices? 

2.  Give  the  same  information  called  for  in  problem  1 for  Ontario. 

3.  A farmer  sold  an  average  of  875  dozen  eggs  a year.  What 
was  his  income  from  them  if  he  sold  the  eggs  at  the  average  whole- 
sale price  in  Alberta  in  1935?  in  1950? 

4.  In  a year  (52  weeks)  a farmer  sold  an  average  of  24  dozen 
eggs  a week.  What  was  his  total  income  from  the  eggs  at  the 
average  wholesale  price  in  Ontario  in  1945?  in  1950? 

5.  A poultryman  had  1600  hens.  Each  hen  laid  an  average  of 
180  eggs  a year.  What  was  the  total  income  from  the  eggs  in  a 
year  if  they  were  sold  at  the  average  Alberta  price  of  1 940?  of  1 945? 

★6.  It  is  estimated  that  1 bushel  of  wheat  fed  to  hens  will  produce 
6 1 dozen  eggs.  Using  the  prices  given  in  the  table,  what  was  the 
value,  to  the  nearest  tenth  of  a cent,  of  a bushel  of  wheat  fed  to  hens 
at  the  Ontario  price  of  eggs  for  1935?  for  1945?  for  1950? 
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Eggs— Raw  or  Dried? 


1 . The  average  total  weight  of  the  eggs  in  a case  is  45  pounds. 
What  is  the  average  weight  of  a dozen  eggs?  What  is  the  average 
weight  in  ounces  of  one  egg? 

2.  There  are  600  cases  of  eggs  in  a carload.  How  many  eggs 
are  there  in  a carload?  How  many  dozen  eggs? 

3.  At  an  average  of  38.7^  a dozen,  what  is  the  value  of  a carload 
of  eggs  (problem  2)? 

4.  What  is  the  weight  of  30  dozens  of  liquid  eggs? 

5.  From  the  data  in  problems  1 and  4,  what  is  the  weight  of  the 
shells  in  a case  of  eggs? 

6.  A case  of  good  eggs  will  produce  how  many  pounds  of  dried 
or  powdered  eggs? 

7.  What  is  the  number  of  pounds  lost  in  drying  35.3  pounds  of 
liquid  eggs? 

★8.  The  weight  of  a case  of  liquid  eggs  is  35.3  pounds  and  the 
weight  of  these  eggs  when  dried  is  10.5  pounds.  To  the  nearest 
hundredth,  the  one  weight  is  how  many  times  as  much  as  the  other 
weight? 

★9.  Select  the  best  conclusion  to  the  following  statement:  The 
'^/fractional  part  of  the  weight  of  liquid  eggs  which  is  lost  in  drying 
is  approximately:  J,  J,  f, 

★ 1 0.  After  World  War  H many  millions  of  pounds  of  dried  eggs 
were  sent  to  the  people  in  war- torn  areas.  Why  were  dried  eggs 
rather  than  liquid  or  whole  eggs  sent  to  these  people? 
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How  Well  Do  You  Understand  Place  Value  in 
Decimals? 

1 . Write  the  number  represented  by  the  cards  in  the  pockets  in 
the  place-value  chart.  Read  this  number. 

2.  How  is  the  zero  in  .012  represented  in  the  chart? 

3.  The  two  cards  in  the  ones’  pocket  in  the  illustration  represent 
a number  how  many  times  as  much  as  the  number  represented  by : 

a.  The  card  in  the  hundredths’  pocket? 

b.  The  two  cards  in  the  thousandths’  pocket? 

4.  The  number  represented  by  the  cards  in  the  thousandths’ 
pocket  is  what  part  of  the  value  of  the  number  represented  by  the 
two  cards  in  the  ones’  pocket? 

5.  The  card  in  the  hundredths’  pocket  represents  a number 
how  many  times  as  large  as  the  number  represented  by  the  two 
cards  in  the  thousandths’  pocket? 

6.  How  many  hundredths  are  there  in  2.25?  in  4.3?  in  3? 

7.  Arrange  according  to  size,  beginning  with  the  smallest : 

a.  1.5,  .15,  .015,  15,  1.05.  b.  11,  .11,  1.01,  1.1,  .011. 

8.  Write  the  following  with  figures: 

a.  Twenty-four  hundredths  b.  Twenty-four  tenths 

c.  Twenty-four  and  five  hundredths  d.  Fifteen  thousandths 

9.  Write  with  common  fractions  3.5,  3.50,  and  3.500.  Show 
by  reduction  of  the  fractions  that  both  3.50  and  3.500  are  equal 
to  3.5. 

0.  Use  any  of  the  digits  1,  3,  5,  6,  or  8 once  only  in  each  number 
to  write : The  largest  three-place  decimal  which  is  less  than  .2 ; 
the  smallest  three-place  decimal  which  is  greater  than  .4. 
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Getting  Ready  for  a Progress  Test  in  the  Fundamentals 


4.  6i  5.  12j 
2f 
9i 

9f  _6f 


7.  3 lb.  7 oz.,  2 lb.  9 oz. 

3.  5418  4.  70,104  5.  f 

2906  60,109  ^ 

8.  2j  9.  .432  10.  .025 

^1^ 

12.  8 hr.  23  min.  13.  5 yd.  14  in. 
5 hr.  45  min.  3 yd.  27  in. 


3.  472 
93 
1285 
6 

758 

35 


I.  Add: 


1.  $ 4.85 

2.  9.6 

0.98 

3.8 

14.56 

7.5 

3.79 

0.9 

24.80 

1.4 

0.49 

6.  7 ft.  4 in.,  3 ft.  9 in. 

II.  Subtract: 

1.  4631  2.  4001 

2875  _9^ 

6.  6i  7.  9 

03.  73. 

11.  15  min.  8 sec. 

9 min.  12  sec. 

III.  Multiply: 

1.  734  2.  536 

6 40 


3.  .75  4.6.4  5.  63 

5.4  2.8  4| 


6.  2iX3i=  7.  5iX6j=  8.  f of45  = 9.  ij  X 11  = 
10.  4 ft.  7 in.  11.5  lb.  7 oz.  12.  5 min.  18  sec. 

X3  X4  ^ 

IV.  Divide : 

1.  7)6134  2.  24)915  3.  17)8020  4.  180)91462 

5.  .8)12  6.  .3y42  7.  57^4  8.  .07)0 

9.  66  f = 10.  2j  If  = 11.  If  2j  = 

12.  3)9  ft.  4 in.  13.  2)5  da.  14  hr.  14.  3)5  bu.  2 pk. 
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Chapter  Test 


1 . How  many  tenths  are  there  in  .6?  in  2.5?  in  5? 

2.  Write  one  thousandth  as  a decimal  fraction. 

3.  The  value  of  the  2 in  23  is  how  many  times  the  value  of  the 
2 in  .02?  The  value  of  the  2 in  .02  is  what  fractional  part  of  the  2 
in  23? 

4.  How  many  times  as  much  as  .05  is  5?  is  2.5? 

5.  Write  1955  with  Roman  numerals. 

6.  Find  the  position  of  the  decimal  point  in  the  following: 


a.  3.5  X .35  = 1225 

b.  .91  X .89  = 8099 

c.  .08  X 3.4  = 272 


d.  1.344  ^ 5.6  = 24 

e.  201.6  ^ .28  = 72 

f.  1125  ^ .9  = 125 


7.  Subtract  7.45  from  9.20. 

8.  Express  6 hours  36  minutes  as  hours,  using  common  fractions 
and  using  decimal  fractions. 

9.  A jet  airplane  flew  a distance  of  2980  miles  in  6.6  hours  of 
flying  time.  To  the  nearest  tenth  of  a mile,  what  was  its  average 
speed  an  hour? 

10.  At  a speed  of  100  m.p.h.  an  object  moves  146.66  feet  a 
second.  How  many  feet  will  an  object  move  in  a second  at  a speed 
of  50  m.p.h.?  of  150  m.p.h.? 

1 1 . A basketball  team  won  8 games  and  lost  7 games.  The 
number  of  games  won  was  what  per  cent  of  the  number  of  games 
played?  (Express  the  answer  as  a three-place  decimal.) 

12.  How  many  boards  2.5  feet  long  can  be  cut  from  a board 
10  feet  long? 

1 3.  Jack’s  car  used  19  gallons  of  gasoline  on  a trip  of  415  miles. 
To  the  nearest  mile,  what  was  the  average  number  of  miles  to  a 
gallon  of  gasoline? 

14.  Find  the  missing  number:  17.8  minutes  = 17  min.  ? sec. 

15.  A driver’s  reaction  time  is  .75  second.  If  the  car  travels  88 
feet  a second,  how  many  feet  will  it  travel  during  the  driver’s 
reaction  time? 


Progress  Test  in  the  Fundamentals 


Solve  the  following  examples : 


1. 

738  2.  7f 

3. 

746  4. 

5.  9.6 

(8) 

5496  (48)  2f 

(16)  X308  (54)  . 

-3i 

(102)  X7.8 

89  9§ 

307  1 

6758  ^ 

6. 

(12)  - 

71,403  7. 
-42,586  (95) 

.725 

-.718 

8.  .3 

(102)  X.2 

94 

9. 

12  ^ = 

10. 

I X 2|  = 

11 

5 . 3 _ 

• 8 “ 8 ~ 

(71) 

(63) 

(72) 

12. 

1.2^  13. 

i.5yT8 

14.  S)3 

15.  75)34.5 

(112) 

(113) 

(107) 

(104) 

16. 

4 hr.  18  min. 

17. 

12  1b.  5oz. 

18. 

4 gal.  2 qt. 

(53) 

3 hr.  51  min. 

(57)  ■ 

— 8 lb.  10  oz. 

(67) 

X3 

45  min. 

1 9.  Find  the  value  of  ^ to  the  nearest  hundredth. 

(108) 

20.  Express:  80  minutes  as  hours;  2^  hours  as  minutes. 

(119) 

If  you  did  not  understand  how  to  solve  any  example^  turn  to  the 
page  number  iit  parentheses  where  the  process  is  explained. 

'^For  Those  Who  Made  No  Errors  on  the  Above  Test 

Secure  a copy  of  a World  Almanac  or  some  other  book  of  facts  and 
find  the  following  things : 

1 . The  length  of  time  needed  for  the  first  solo  flight  around  the 
world. 

2.  The  greatest  depth  of  the  ocean. 

3.  The  record  time  for  crossing  the  Atlantic  Ocean  between 
England  and  Canada  by  an  ocean  liner, 

4.  The  year  in  which  the  following  inventions  were  made  or 
events  first  occurred : Telegraph;  telephone;  radiobroadcasting; 
telecasting. 
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Progress  Test  in  Problem  Solving 


Solve  the  following  problems.  If  you  are  unable  to  solve  a 
problem,  turn  for  help  to  the  page  indicated  at  the  right. 

1 . If  the  divisor  is  87,  the  quotient  is  68,  and  the  final  remainder 

is  43,  what  is  the  dividend?  (20) 

2.  What  digit  is  missing  in  the  number  47?5  if  the  number  is 

divisible  by  9?  (18) 

3.  An  object  moves  88  feet  a second  at  a speed  of  60  m.p.h. 

How  many  feet  will  an  object  move  in  a second  at  a speed  of  120 
m.p.h.?  (106) 

4.  Round  off  24,449  to  the  nearest  hundred.  (5) 

5.  A half  is  how  many  times  as  large  as  f?  (72) 

6.  After  travelling  180  miles,  a trip  is  f completed.  What  is 

the  total  length  of  the  trip?  (77) 

7.  A taxi  charges  20jzf  for  the  first  J mile  and  5^  for  each  addi- 
tional J mile.  Find  the  taxi  fare  for  a trip  of  if  miles.  (50) 

8.  A baseball  player  who  had  been  at  bat  86  times  made  27 

hits.  What  was  his  batting  average?  (109) 

9.  The  cost  of  1000  bricks  is  $7.5,50.  At  that  rate,  what  is  the 

average  cost  of  one  brick?  (Ill) 

10.  A factory  worker  receives  $1.50  an  hour  for  a 40-hour  week 

and  time-and-a-half  for  overtime.  If  he  works  6 hours  overtime 
one  week,  how  much  does  he  earn  that  week?  (60) 

1 1 . Find  the  cost,  to  the  nearest  cent,  of  14  gallons  of  gasoline 

at  38.6 jii  a gallon.  (98) 

12.  A farmer  raised  an  average  of  17.8  tons  of  tomatoes  an  acre. 
At  that  rate,  how  many  tons  should  he  harvest  from  7.5  acres?  (101) 

13.  How  many  pieces  of  board  1.5  feet  long  can  be  cut  from  a 

board  9 feet  long?  (112) 

14.  Use  Roman  numerals  to  write  the  date  of  this  year.  (91) 
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CHAPTER  IV 


The  Language  of  Per  Cent 

1 . From  the  sign  given  by  the  umpire  in  the  picture  on  the  facing 
page  is  the  runner  safe  or  is  he  out? 

Just  as  we  use  signs  for  different  things  in  baseball,  so  we  use 
signs  in  arithmetic.  The  sign  % is  the  per  cent  sign.  In  this 
chapter  you  will  learn  what  per  cent  means. 

2.  The  Wildcats  won  4 games  and  lost  3 games  when  they  played 
the  Tigers  in  baseball.  Read  how  we  write  the  record  of  each  team. 


3.  If  one  team  in  a league  won  \ of  its  games  and  another  team 
won  f of  its  games,  which  team  had  the  better  record? 

Think,  “We  must  write  the  fractions  with  the  same  denom- 
inator.” 

• - 5_  3 - i. 

2 “ 10  5 ” 10 

Out  of  each  10  games  played,  how  many  games  did  the  first 
team  win?  How  many  did  the  second  team  win? 

4.  If  one  team  won  13  games  out  of  20  games  played  and  another 
team  won  17  games  out  of  25  games  played,  which  team  had  the 
better  record? 

a.  Write  the  fraction  which  shows  the  number  of  wins  to  the 
number  of  games  played  by  one  team.  Do  the  same  for  the  other 
team. 

b.  To  compare  the  fractions,  it  is  necessary  to  change  both  to 
a common  denominator.  Find  the  missing  numbers  in  the  follow- 
ing: 

13 l_.  UL L_ 

20  “ 1005  25  — 100 

c.  13  out  of  20  is  the  same  rate  as  how  many  out  of  100? 
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Out  of  a Hundred 


Use  the  diagram  to  answer  the 
following  questions : 

1 .  How  many  disks  are  there 
in  one  row?  How  many  rows  are 
there?  How  many  disks  are  there 
in  all? 

If  you  pick  up  1 disk,  you  have 
1 out  of  100  disks.  One  of  the 
disks  represents  1 per  cent  (1%)  of  the  total. 

One  per  cent,  1%,  means  1 out  of  100,  or  1 hundredth  of  the 
total  number  (.01). 

2.  How  many  disks  are  needed  to  represent  2%?  4%?  5%?  9%? 

3.  What  per  cent  of  the  total  does  one  row  of  disks  represent? 

4.  How  many  rows  of  disks  are  needed  to  represent  20%  of  the 
total?  40%  of  the  total?  50%  of  the  total? 

5.  Mary  picked  up  3 of  the  disks.  What  per  cent  of  the  total 
did  she  have? 

6.  How  many  disks  would  Sally  have  to  pick  up  to  have  6% 
of  the  total?  12%  of  the  total?  10%  of  the  total? 

7.  What  is  2%  of  100?  5%  of  100?  20%  of  100?  25%  of  100? 
50%  of  100? 

8.  What  fractional  part  of  a whole  is  10%?  20%?  25%?  50%? 
75%? 

9.  What  per  cent  is  equal  to  the  fraction  j^?  J?  J?  f? 

10.  What  is  3%  of  200? 

Think,  “3%  of  100  is  equal  to  3.  3%  of  200  is  twice  as  much  as 

3%  of  100,  or  3 X 2 =6.  “3%  of  200  is  equal  to  6.” 

Find  the  following : 


a 

b 

c 

11. 

1%  of  200  = 

5%  of  200  = 

10%  of  200  = 

12. 

2%  of  300  = 

6%  of  400  = 

5%  of  300  = 

13. 

25%  of  200  = 

10%  of  300  = 

50%  of  200  = 

14. 

12%  of  400  = 

9%  of  200  = 

75%  of  200  = 
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One  Hundred  Per  Cent  Means  All  of  It 


1 . What  per  cent  of  the  blanket  is  wool ; is  cotton?  is  rayon? 

2.  What  fraction  represents  the  part  that  is  wool?  that  is  cot- 
ton? that  is  rayon? 

3.  What  per  cent  represents  the  whole  content  of  the  blanket? 


4.  The  earth  consists  of  land  and  water.  If  70%  of  the  earth’s 
surface  is  water,  what  per  cent  of  it  is  land? 

5.  Canada  has  about  6%  of  the  land  area  of  the  world.  What 
per  cent  of  the  world’s  land  area  is  outside  of  this  country? 

6.  About  90%  of  the  world’s  nickel  comes  from  Sudbury. 
What  per  cent  of  the  world’s  nickel  is  not  produced  in  Ontario? 

7.  The  nickel  produced  in  Ontario  is  how  many  times  as  great 
as  that  produced  in  the  rest  of  the  world?  (See  problem  6.) 

8.  On  ruled  paper  mark  off  100  squares  and  color  them  to 
represent  the  facts  given  in  problem  6. 

9.  Jane  made  a mark  of  100%  on  a 35-word  spelling  test.  How 
many  words  did  she  have  wrong?  How  many  did  she  have  right? 

10.  If  the  attendance  in  a class  during  the  past  month  was  91%, 
what  was  the  per  cent  of  absence? 

1 1 . Find  the  per  cent  of  absence  when  the  per  cent  of  attend- 
ance was  as  follows : 

a.  81%  c.  86%  e.  98%  g.  90% 

b.  92%  d.  95%  t.  88%  h.  100% 

★12.  A Student  was  absent  from  school  10%  of  the  time  school 
was  in  session.  In  a school  year  of  200  days,  how  many  days  was 
this  student  absent? 
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Certain  Foods  Are  Mostly  Water 

The  table  shows  the  per  cent  (to  the  nearest  whole  per  cent)  of 
water,  of  protein,  and  of  fat  in  certain  foods. 


Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

of 

of 

of 

of  Other 

Food 

Water 

Protein 

Fat 

Elements 

a.  Meat 

77 

21 

2 

? 

b.  Eggs 

74 

13 

12 

7 

c.  Cow’s  milk 

88 

3 

3 

7 

d.  Wheat  bread 

36 

7 

0 

7 

e.  Potatoes 

76 

2 

0 

7 

1 . What  per  cent  represents  the  whole  in  each  food  listed? 

2.  Which  of  the  foods  has  the  greatest  per  cent  of  water?  the 
smallest  per  cent  of  water? 

3.  Which  of  the  foods  has  the  greatest  per  cent  of  protein?  the 
smallest  per  cent  of  protein? 

4.  Which  foods  contain  no  fat? 

5.  Find  the  missing  per  cents  in  the  column  on  the  right. 

6.  How  many  pounds  of  water  are  there  in  100  pounds  of  eggs? 
in  100  pounds  of  potatoes?  in  100  pounds  of  milk? 

7.  Which  food  is  a little  more  than  f water?  a little  less  than 
f water? 

8.  Since  100%  represents  the  whole  of  a thing,  what  is  100% 
of  15?  100%  of  36?  100%  of  $85? 

9.  Since  50%  of  a thing  is  half  of  it,  what  is  50%  of  40?  of  150? 

1 0.  What  is  50%  of  $25?  of  3 lb.?  of  7 gal.?  of  14  ft.? 

11.  You  found  that  10%  of  a number  is  equal  to  i*o  of  it.  What 
is  10%  of  $5?  of  15  ft.?  of  70  lb.? 

'A'  1 2.  If  10%  of  a number  is  6,  what  is  20%  of  the  number?  40% 
of  the  number?  50%  of  the  number?  100%  of  the  number? 
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Reading  Per  Cents  from  a Graph 

1 . How  many  small  squares  are  there  in  each  diagram? 

2.  How  many  squares  are  shaded  in  A?  What  per  cent  of  the 
whole  square  is  shaded?  What  per  cent  is  unshaded? 

3.  How  many  squares  are  shaded  in  B?  What  fractional  part 
of  the  whole  square  is  shaded?  What  per  cent  is  shaded?  What 
per  cent  is  unshaded? 

4.  How  many  squares  are  shaded  in  C?  What  fractional  part 
of  the  whole  square  is  shaded?  What  per  cent  is  shaded?  What 
per  cent  is  unshaded? 

5.  On  ruled  paper  mark  off  100  squares  and  color  enough 
squares  in  different  colors  to  show  6% ; 10%;  20%;  50%. 

6.  What  per  cent  of  100  is  7?  10?  15?  40?  64?  100? 

7.  How  many  more  squares  in  B must  be  shaded  to  show  50%? 
What  fractional  part  of  the  large  square  would  then  be  shaded? 

8.  A ruled  paper  contains  5 rows  of  20  squares  each.  What  per 
cent  of  the  total  does  1 row  of  squares  represent?  1 J rows?  rows? 
4 rows?  5 rows? 

9.  How  many  rows  of  the  squares  in  problem  8 must  be  shaded 
to  show  20%?  30%?  10%?  60%?  75%?  100%? 

★lO.  If  only  one  square  in  diagram  A is  shaded,  what  part  of  the 
diagram  is  shaded?  What  per  cent  of  the  diagram  is  shaded?  If 
only  half  a square  is  shaded,  what  per  cent  is  shaded? 
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Practise  What  You  Have  Learned 


1. 


6. 


10. 


14. 


.225 

2.  6i  3. 

736 

4. 

86 

5.  .25 

-.218 

-4§ 

X409 

X7j 

X.25 

.4)^ 

7.  30  H-  I = 

8.1^- 

-2i 

= 

9.  1.5y06 

i = ?% 

11. 3%  of  200  = 

12.  7 = 

?%ofl00  1 

3 . i = ?% 

4 hr.  18  min.  15. 

5 yd.  16 

in. 

16. 

4 lb.  9 oz. 

— 3 hr.  25  min.  +2  yd.  33  in.  X3 


1 7.  Find  the  value  of  to  the  nearest  hundredth. 


Number  Quickies 

1 . A 6-ounce  can  of  salted  nuts  costs  45^.  At  this  rate,  what  is 
the  cost  of  a pound  of  the  nuts? 

2.  A car  travels  1 mile  in  ij  minutes.  At  this  rate,  how  far 
will  the  car  travel  in  an  hour? 

3.  An  airplane  has  a speed  of  300  m.p.h.  At  that  rate,  how 
many  seconds  does  it  take  to  travel  one  mile? 

4.  About  21%  of  air  is  oxygen.  About  what  per  cent  of  air 
is  made  up  of  other  gases? 

5.  A dealer  buys  1000  Christmas  cards  for  $24.50.  If  he  sells 
them  in  boxes  of  20  cards  for  $1,  how  much  money  does  he  make 
on  1000  cards? 

6.  What  is  the  product  of  8 and  one  tenth  of  itself? 

7.  A grocer  pays  $2.50  a bushel  for  apples  and  sells  them  at 
the  rate  of  3 lb.  for  25^.  From  each  bushel  that  he  buys,  he  is 
able  to  sell  42  lb.  How  much  more  than  the  cost  does  he  receive 
for  the  apples? 

8.  A running  track  is  440  yards  long.  What  fractional  part 
of  a mile  is  the  length  of  the  track? 

9.  If  a steak  weighing  2j  lb.  costs  $2.20,  what  is  the  cost  of  a 
pound? 

10.  How  many  hundredths  are  there  in  4.3? 
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Changing  Common  Fractions  to  Per  Cents 

Change  the  fractions  used  in  the  problems  below  to  fractions 
with  denominators  of  100.  Then  write  these  fractions  as  per  cents. 

1.  An  arithmetic  test  contained  10  problems.  Ted  had  9 of 
the  10  correct,  which  is  the  same  ratio  as  90  out  of  100.  What 
per  cent  did  he  have  correct? 

_2_ ao pw 

10  “ 100  ~ • /o 

2.  Mary  spelled  19  out  of  20  words  correctly.  What  per  cent 
did  she  have  correct? 

20  ~ 

3.  In  a basketball  game  7 out  of  25  “shots”  at  the  basket  were 
successful.  What  per  cent  of  the  shots  were  successful? 

jz I_  _ pcy 

4.  One  cent  is  what  per  cent  of  a dollar? 

5.  What  per  cent  of  a dollar  is  3^?  15^?  64^?  78^?  99jzf?  100fz5? 

6.  What  per  cent  of  a dollar  is  a nickel?  a dime?  a quarter 
dollar?  a half  dollar? 

Express  the  following  fractions  as  fractions  with  a denominator 
of  100  and  then  as  per  cents: 


a 

b 

C 

d 

e 

f 

9 

7 -3- 

'•  10 

_5_ 

2JL 

2 

3 

4 

1 

20 

25 

5 

4 

5 

4 

8-  A 

a 

ff 

JJi 

20 

3 

5 

Q H 

50 

1 

17. 

13. 

31. 

M 

5 

25 

20 

25 

50 

10.  Larry  and  Dave  practised  making  “free  throws”  in  basket- 
ball. Larry  made  baskets  on  17  out  of  25  and  Dave  made  baskets 
on  13  out  of  20.  Which  of  the  two  boys  was  more  successful?  by 
what  per  cent  more  successful? 

1 1 . Sam  made  baskets  on  3 out  of  5 free  throws  in  basketball. 
At  that  rate,  how  many  shots  should  be  successful  in  1 0 free  throws? 
What  was  his  per  cent  of  success? 

12.  In  a basketball  game  6 out  of  25  shots  at  the  basket  were 
successful.  What  per  cent  of  the  shots  were  successful? 
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Finding  a Per  Cent  of  a Number 

1 . The  weather  report  from  Lake  City  showed  that  70%  of  the 
days  in  November  were  clear.  How  many  days  were  clear? 

There  are  30  days  in  November. 

70%  = = .70 

Using  fractions  Using  decimals 

^ of  30  = X 30  = 21  .70  X 30  = ? 30 

X.70 

21.00 

There  were  21  clear  days  in  November. 

2.  Ethel  made  a grade  of  92%  on  a spelling  test  of  25  words. 


How  many  words  did  she  have  correct? 

The  92%  means  at  the  rate  of  92  out  of  100. 

Since  there  were 

not  100  words,  the  number  of  words  she  had  correct  was  at  the 
rate  of  46  out  of  50  or  23  out  of  25.  Ways  to  find  the  number 

correct  are  given  below. 

Using  fractions 

Using  decimals 

25 

92%  — i^o^o  i^T  of  25  — 

3^^  X 25  — 

.92  X 25  = X.92 

Complete  the  solutions. 
Change  the  per  cents  to 

common  fractions 

or  to  decimal  frac- 

tions  and  then  work  the  following  examples: 

a 

b 

c 

3.  10%  of  80  = 

45%  of  200  = 

85%  of  40  = 

4.  25%  of  60  = 

16%  of  150  = 

90%  of  120  = 

5.  55%  of  110  = 

100%  of  145  = 

20%  of  210  = 

6.  15%  of  200  = 

70%  of  60  = 

25%  of  180  = 

7.  12%  of  450  = 

30%  of  90  = 

60%  of  240  = 

8.  If  10%  of  the  days  in  June  were  rainy, 

how  many  days  in 

June  were  rainy? 

9.  Dick  had  a score  of  90%  on  a test  which  had  20  questions. 
How  many  answers  did  he  have  correct? 
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Saying  Hundredths  in  Three  Ways 

You  have  seen  that  hundredths  may  be  expressed  as  a 

1 • Common  fraction  > 

2*  Decimal  fraction)  .03 
Per  cent)  as  3% 

You  learned  that  3%  means  3 out  of  100.  This  is  the  same  as 
three  hundredths,  or  .03. 

Per  cent  means  hundredths,  or  two  decimal  places. 

Express- the  following  as  per  cents: 


a 

b 

c 

d 

e 

f 

1 -3^ 

' • 100 

9 

_2J_ 

_1Q_ 

100 

100 

100 

100 

100 

2.  .12 

.04 

.15 

.25 

.45 

.76 

3 — 

1 

JZ_ 

_s_ 

11 

2 

4 

10 

20 

25 

50 

A -2^ 

100 

4 

5 

.06 

TW 

.54 

Too 

5 ^ 

0.  4 

_3_ 

20 

2 5, 

1 

5 

1*^ 

.61 

A 2 

6-  5 

_a_ 

10 

.02 

25 

19 

20 

.05 

Express  the  following  as  hundredths : 

a 

b 

C 

d 

e 

7.  15% 

2% 

25% 

11% 

40% 

8.  50% 

47% 

8% 

30% 

95% 

9.  100% 

10% 

JZ_ 

25 

u. 

20 

10.  f 

20% 

_3_ 

20 

44% 

1% 

1 1 . Write  the  following  as  hundredths  in  three  different  ways : 

i.  3.  _i_.  4 . _SL 
2)  5)  20)  25>  10- 

1 2.  Write  the  following  as  hundredths  in  two  other  ways : 14% ; 
T^)  .30;  .08;  5%. 

13.  Write  the  following  as  common  fractions  in  lowest  terms: 
50%;  40%;  75%;  20%;  15%. 

14.  Write  each  of  the  following  in  two  other  ways:  60%; 

.09;  36%;  72%; 
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Why  We  Multiply  to  Find  a Per  Cent  of  a Number 


1 . Find  4%  of  300. 

a.  How  many  disks  are  taken  out  of  the  first  board?  of  the 
middle  board?  of  the  third  board? 

b.  What  is  4%  of  100  disks? 

c.  Since  4%  of  each  100  disks  is  4 disks,  4%  of  300  disks  is 
equal  to  how  many  disks? 

d.  What  other  way  besides  addition  may  we  use  to  find  4% 
of  300  disks?  Think,  “.04  X 300  = ?” 

The  illustration  shows  that  a quick  way  to  find  a per  cent  of  a 
number  is  to  multiply  the  number  by  the  per  cent  expressed  as  a 
decimal. 


2.  One  day  Tom  took  in  $23  from  the  sale  of  vegetables  at  his 
father’s  roadside  stand.  If  Tom  received  15%  of  the  money  he 
took  in  from  sales,  what  was  his  share  of  the  day’s  sales? 

$23  Change  15%  to  a decimal. 

X.15  15%  = .15 

.15  X $23  = $3.45.  Prove  it. 

Tom’s  share  of  the  sales  was  $3.45. 


$3.45 


To  find  a per  cent  of  a number,  proceed  as  follows:  (1)  Change 
the  per  cent  to  a decimal;  (2)  Multiply  the  number  by  the 
decimal. 


Find  the  following: 

3.  18%  of  75  = 

6.  75%  of  120  = 

9.  4%  of  750  = 

4.  6%  of  82  = 

7.  45%  of  650  = 

10.  5%  of  352  = 

5.  24%  of  160  = 

8.  35%  of  48  = 

11.3%  of  720  = 
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CHECK  TIRE  PRESSURE  REGULARLY 

CORRECT  5 1b.  UNDER  61b.  UNDER  91b.  UNDER 

PRESSURE  CORRECT  PRESSURE  CORRECT  PRESSURE  CORRECT  PRESSURE 

\00% 

75% 

50% 

25% 


The  graph  shows  how  underinflation  affeets  an  automobile  tire. 

1 . What  per  cent  represents  the  life  of  a tire  which  is  operated 
at  the  correct  pressure? 

2.  What  per  cent  of  the  normal  life  of  a tire  remains  when  the  ' 
tire  is  operated  at  a pressure  which  is  5 pounds  less  than  the  correct 
pressure?  9 pounds  less  than  the  correct  pressure? 

3.  If  the  life  of  a tire  at  correct  pressure  is  24,000  miles,  what 
will  be  its  life  if  operated  at  5 pounds  under  correct  pressure?  6 
pounds  under  correct  pressure?  9 pounds  under  correct  pressure? 

4.  Arthur  is  supposed  to  carry  22  pounds  of  pressure  in  the  tires 
on  his  bicycle.  The  normal  life  of  a tire  is  4500  miles.  How  much 
mileage  should  he  get  if  he  keeps  the  pressure  at  17  pounds? 

5.  Find  the  missing  numbers  in  the  table  below: 


Correct 

Pressure 

Operating 

Pressure 

Normal  Life 
of  Tire 

Actual  Life 
of  Tire 

Loss 

from 

Underinflation 

a. 

32  lb. 

27  lb. 

27,500  mi. 

? 

? 

b. 

26  lb. 

20  lb. 

37,500  mi. 

p 

? 

c. 

34  lb. 

25  lb. 

32,500  mi. 

? 

? 

d. 

24  lb. 

18  lb. 

26,000  mi. 

? 

? 

e. 

45  lb. 

36  lb. 

42,500  mi. 

? 

? 

^6.  Approximately  what  fractional  part  of  the  life  of  a tire  is  lost 
when  operated  at  5 pounds  under  correct  pressure?  6 pounds 
under  correct  pressure?  9 pounds  under  correct  pressure? 
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how  THE  NORMAL  MILEAGE  OFATIRE  IS  REDUCED  BY  UNDERINFLATION 


Why  Tires  Wear  Out 


Do  It  the  Easy  Way 


1 . The  suit  shown  above  formerly  cost  $48.  How  much  less  does 
the  suit  now  cost? 

25%  = .25  Using  decimals  Using  fractions 
25%  =1  $48  i of  $48  = 

^ i X $48  = $12 

96 

$12.00 

The  reduction  in  price  is  $12. 

To  find  a per  cent  of  a number,  change  the  per  cent  to  a 
decimal  or  to  a fraction;  then  multiply  the  number  by  the 
decimal  or  by  the  fraction. 

2.  In  problem  1 , what  is  the  cost  of  the  suit  at  the  reduced  price? 

Use  the  easier  method  to  find  the  following: 


a 

b 

c 

3.  25%  of  64  = 

24%  of  $360  = 

35%  of  180  = 

4.  50%  of  146  = 

50%  of  17  ft.  = 

25%  of  $920  = 

5.  40%  of  78  = 

20%  of  75  = 

6%  of  75  bu.  = 

6.  15%  of  96  = 

75%  of  120  = 

75%  of  18  gal.  = 

7.  10%  of  $78  = 

60%  of  340  = 

20%  of  150  Ib.  = 

8.  Using  the  per  cent  of  reduction  given 

in  the  store  window. 

find  the  reduction,  to  the  nearest  cent,  in  the  cost  of  suits  which 
regularly  sold  for  the  prices  given  below.  What  is  the  sale  price  of 
each  suit? 

a.  $38  c.  $37.50  e.  $32.75  g.  $62.50 

b.  $45  d.  $52.50  f.  $51.75  h.  $71.75 
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Common  Fractions  with  Their  Per  Cent  Equivalents 


Certain  common  fractions  are  used  so  frequently  in  newspapers 
and  in  business  that  their  equivalents  (equals  in  value)  in  per  cent 
should  be  known.  These  fractions  can  be  divided  into  two  groups. 


1 

2 
1 
4 

3 

4 


More  Common  Group 


= .50  = 50% 
= .25  = 25% 
= .75  = 75% 


1 = .20  = 20% 
f = .40  = 40% 
f = .60  = 60% 


I = .80  = 80% 


Less  Common  Group 


8 “ -^^2  “ ^^2% 
f = .37|  = 371% 
f = .62i  = 624% 
I = .874  = 


4 = .334  = 334% 

§■  = .663  = 66§% 

4 = .16f  = 16f% 
f = -834  = 834% 


1 . Show  that  = 12j%. 

Change  J to  a decimal  fraction  expressed  as  hundredths. 


.12|  = .124  = 124% 

4 = syioo 


Divide  1.00  by  8 to  prove  that  the  quotient  .124  is  correct. 

2.  Divide  to  find  the  decimal  equivalents  in  the  “less  common 
group.” 

Use  the  fractional  equivalents  of  the  given  per  cent  to  find  the 
following : 


3.  20%  of  65  = 

4.  70%  of  72  = 

5.  874%  of  320  = 

6.  124%  of  560  = 

7.  50%  of  175  = 

D 


25%  of  76  = 
374%  of  64  = 
66§%  of  240  = 
834%  of  “fSO  = 
624%  of  360  = 


c 

334%  of  87  = 
16|%of96  = 
25%  of  920  = 
40%  of  125  = 
75%  of  180  = 
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SocriiJ 


Identifying  Per  Cents  in  Figures 


1 . What  fractional  part  of  each  figure  is  shaded? 

2.  What  per  cent  of  each  figure  is  shaded? 

3.  Copy  figure  C and  shade  66§%  of  it. 

4.  Copy  figure  F and  shade  37|^%  of  it. 

5.  Copy  figure  A and  shade  12j%  of  it. 

6.  If  the  shaded  part  in  figure  C above  is  divided  into  two  equal 
parts,  what  fractional  part  of  the  large  rectangle  is  each  part? 
What  per  cent  of  the  large  rectangle  is  each  part? 

★7.  If  the  shaded  part  of  figure  F is  divided  into  halves,  what 
fractional  part  of  the  large  rectangle  is  each  half?  What  per  cent 
of  the  large  rectangle  is  each  half? 

★8.  Show  how  it  would  be  possible  to  represent  5%  on  figure  G. 

★9.  Show  how  it  would  be  possible  to  represent  62^%  on  figure  J. 


Practise  What  You  Have  Learned 

1.  7023  2.  508  3.  9^  4.  56 

-5029  X307  _3|  ^ 


5.  3.7 
X.6 


6.  4i  X 3|  = 7.  8i  2 = 8.  f of  50  = 9.  J 4-  2j  = 
10.  3%  of  54  = 11.  75%  of  86  = 12.  33§%of$225  = 
13.  Express  as  per  cents : .15;  .2;  f;  §.  , 
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How  Our  Milk  Is  Used 


1 . The  uses  of  milk  shown  in  the  table  above  represent  what 
per  cent  of  the  milk  produced  in  this  country? 

2.  What  per  cent  of  the  milk  produced  in  this  country  is  used  in 
ways  not  shown  in  the  picture? 

3.  Approximately  what  fractional  part  of  all  milk  produced  is 
used  as  liquid  milk?  for  making  butter? 

4.  For  each  100  pounds  of  milk,  on  the  average,  how  many 
pounds  are  used  as  liquid  milk?  for  making  butter?  for  making 
cheese?  for  making  ice  cream? 

5.  In  a recent  year  the  total  production  of  milk  in  this  country 
was  7 billion  quarts.  How  many  quarts  of  this  milk,  on  the 
average,  were  consumed  as  liquid  milk  on  farms?  Express  the 
answer  also  as  gallons. 

★6.  If  our  population  is  15  million,  what  is  the  approximate 
number  of  quarts  consumed,  on  the  average,  in  a year,  by  each 
person?  (See  the  data  in  problem  5.) 
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lb 


/ s 

1 Gallon 
MILK 


What  the  Farmer  Receives  for  Milk 

The  average  price  received  by  Canadian  farmers  for  100  pounds 
of  milk  in  certain  years  was  as  follows: 


Year 

Price 

Year 

Price 

1936 

SI. 43 

1944 

$2.51 

1938 

1.49 

1946 

2.79 

1940 

1.63 

1948 

3.63 

1942 

2.18 

1950 

3.64 

1.  In  which  year  was  the  price  of  100  pounds  of  milk  the 
highest?  the  lowest? 

2.  Show  that  the  highest  price  in  the  list  was  approximately 

times  as  much  as  the  lowest  price. 

3.  Show  that  the  price  in  1950  was  approximately  times  as 
much  as  the  price  in  1944. 

4.  If  a dairy  farmer  sold  a weekly  average  of  1000  pounds  of 
milk,  what  did  he  receive  for  it  at  the  1940  price?  at  the  1946  price? 
at  the  1950  price? 

5.  What  was  the  farmer’s  yearly  income  (52  weeks)  from  the 
milk  sold  in  problem  4? 

6.  What  is  the  approximate  weight  of  a gallon  of  milk?  (See 
the  picture.) 

7.  What  is  the  approximate  weight  of  a quart  of  milk? 

8.  Show  that  there  are  approximately  39  quarts  in  100  pounds 
of  milk  if  one  quart  of  milk  weighs  2|  pounds. 

9.  If  an  empty  10-gallon  can  weighs  15  pounds,  what  is  the 
weight  of  the  can  when  filled  with  milk? 

★10.  Assume  that  there  are  39  quarts  in  100  pounds  of  milk.  To 
the  nearest  tenth  of  a cent,  find  the  amount  a farmer  received,  on 
the  average,  for  a quart  of  milk  in  1936;  in  1940;  in  1944;  in  1948. 
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Some  Arithmetic  of  Milk 


1 . The  average  yearly  production  of  milk  in  this  country  is 
4560  pounds  per  cow.  At  10.23  pounds  to  a gallon,  what  is  the 
number  of  gallons  of  milk  the  average  cow  produces  in  a year? 
(Give  the  answer  to  the  nearest  whole  number.) 

2.  The  world’s  record  yearly  production  of  milk  by  a cow  is 
about  9 times  the  average  production.  From  problem  1 , tell  how 
many  pounds  of  milk  the  champion  cow  produced  in  that  year. 
How  many  100  pounds  were  produced? 

3.  At  an  average  of  $4.85  a 100  pounds,  what  was  the  value  of 
the  milk  the  champion  cow  produced  in  that  year? 

4.  If  milk  contains  4%  butterfat,  find  the  number  of  pounds 
of  butterfat  in  250  pounds  of  milk;  in  4560  pounds  of  milk. 

5.  It  is  estimated  that  21  pounds  of  milk  are  needed,  on  the 
average,  to  make  1 pound  of  butter.  To  the  nearest  tenth  of  a 
pound,  how  many  pounds  of  butter  may  be  made  from  100  pounds 
of  milk? 

^6.  At  a rate  of  4.8  pounds  of  butter  to  100  pounds  of  milk, 
what  is  the  value  of  the  milk  needed  for  a pound  of  butter  when 
the  price  of  milk  is  $4.80  a 100  pounds? 

Practise  What  You  Have  Learned 


1. 

6^  2. 

3. 

47f 

4. 

48  5.  .75 

2f 

ziM 

X8 

X3.6  X.04 

it 

6. 

3^  X 8 = 

7. 

36 

-4-  9i 

. Z4 

= 

8.  li  -i-2i  = 

9. 

74 

10.  607 

11. 

7.4 

12.  .925 

00 

X 

X308 

X5.8 

-.876 

13  f 8)^ 

14.  .02)5 

15. 

3.6y9 

16.  175)9436 

17.  3%  of  75  = 18.  45%  of  180  = 19.  1%  of  490  = 

20.  100%  of  43  = 21 . 6%  of  $720  = 22.  3%  of  $250  = 

23.  4%  of  950  = 24.  17%  of  140  = 25.  12%  of  $460  = 
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People  Use  Per  Cent  Every  Day 


1 . The  population  of  Ridgewood  increased  18%  in  10  years.  If 
the  population  ten  years  ago  was  17,500,  what  is  the  population  now? 

2.  City  View  has  a 2%  tax  on  all  merchandise  sold.  Find  the 
amount  of  the  tax  on  a suit  which  sells  for  $45.50.  What  is  the 
cost  of  the  suit  including  the  tax? 

3.  A store  had  a “special  sale”  in  which  merchandise  was  sold 
at  a reduction  of  15%.  To  the  nearest  cent,  find  the  cost  of  a dress 
which  regularly  sold  at  $9.50;  at  $11.50;  at  $19.95. 

4.  For  selling  a new  car,  a dealer  received  24%  of  the  price  of 
the  car.  What  did  he  receive  for  selling  a new  car  valued  at  $1 980? 

5.  It  is  estimated  that  60%  of  all  fatal  accidents  caused  by 
motor  vehicles  occur  at  night.  In  a recent  year  motor  vehicles 
caused  31,450  fatal  accidents.  At  this  rate,  how  many  of  these 
accidents  occurred  at  night?  during  the  day? 

6.  About  92%  of  weather  predictions  are  correct.  From  a list 
of  250  predictions,  how  many  of  them  will  probably  be  correct? 
incorrect? 

7.  Janet  took  a test  which  had  50  questions.  She  answered  only 
84%  of  them.  How  many  questions  did  she  answer? 


Practice  with  Per  Cents 


Find  the  following: 

a 

1.  35%  of  125  = 

2.  33i%  of  750  = 

3.  2%  of  140  = 

4.  37i%  of  240  = 

5.  2%  of  $450  = 

6.  62i%  of  1000  bu. 

7.  20%  of  32  yd.  = 

8.  1%  of  $480  = 

9.  3%  of  $950  = 
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b 

4%  of  250  = 
12j%  of  720  = 
75%  of  460  = 

50%  of  25  = 

25%  of  $180  = 
66§%  of  90  gal.  = 
95%  of  200  da.  = 
100%  of  7.5  ft.  = 
33i%  of  75  bu.  = 


c 

2%  of  420  = 
T5%  of  750  = 
9%  of  140  = 
331%  of  64  = 
5%  of  170  = 
20%  of  $64  = 
10%  of  75  ft.  = 
6%  of  $380  = 
5%  of  1801b.  = 


Checking  on  Per  Cent 


You  have  learned  the  following  things  about  per  cent: 


A.  What  per  cent  means; 

B.  How  to  change  decimals  to  per  cents  or  per  cents  to  decimals; 

C.  How  to  change  fractions  to  per  cents  or  per  cents  to  fractions; 

D.  How  to  find  a per  cent  of  a number. 

A.  Write  the  following  in  three  other  ways: 

1 . A team  won  7 out  of  10  games  played. 

2.  A team  won  50%  of  its  games. 

3.  Martha  spelled  of  the  words  on  the  test. 

4.  About  .2  of  air  is  oxygen. 


B.  Change  the  following  to  decimals: 

1.  15%  3.  1%  5.  98% 

2.  32%  4.  7%  6.  45% 

Change  the  following  to  per  cents : 


9.  .28  11.  .45  13.  1 15.  .2 

10.  .35  12.  .06  14.  .9  16.  .02 


7.  33i% 

8.  62i% 


17.  .66 

18.  .37 


C.  Change  the  following  to  per  cents: 

li  qi  A 5 -2-  A ^ 

1.2  ^'5  3 ^*8  10  O*  20 

Change  the  following  to  fractions  in  lowest  terms : 

7.  20%  8.  75%  9.  15%  10.  60%  11.  33^% 


D.  Find  the  missing  numbers  in  the  following: 


1.  15%  of  400  = ? 

2.  9%  of  250  = ? 

3.  2%  of  180  = ? 

4.  75%  of  120  = ? 

5.  100%  of  38  = ? 

1 1 . A farmer  planted  120  t 
trees  are  growing,  how  many 
grow? 


6.  33i%of45  = ? 

7.  25%  of  460  = ? 

8.  37§%  of  800  = ? 

9.  50%  of  276  = ? 
10.  1%  of  98  = ? 

in  an  orchard.  If  90%  of  the 
growing?  How  many  did  not 
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VI 


VII 


Finding  the  Ratio  of  Two  Amounts 


VIII 


1 . What  fraction  expresses  the  ratio  (comparison)  of  a to  b 
in  I?  in  II?  in  III?  in  IV?  in  V?  in  VI?  in  VII?  in  VIII? 

2.  In  problem  1,  express  each  fraction  as  a per  cent.  What 
per  cent  is  equal  to  the  ratio  of  a to  b in  I?  in  II?  in  III?  in  IV? 
in  V?  in  VI?  in  VII?  in  VIII? 

3.  Express  the  ratio  of  3^  to  5^  as  a fraction  and  then  as  a per 
cent. 

The  ratio  of  3jzf  to  5^  is  equal  to  the  fraction  f . 

I = .6  = .60  = 60% 


Express  each  of  the  following  ratios  as  a fraction  and  then  as  a 


per  cent. 

4. 

1 in.  to  2 in. 

11. 

1 ft.  to  5 ft. 

5. 

3 lb.  to  8 lb. 

12. 

10  gal.  to  15  gal. 

6. 

12  bu.  to  16  bu. 

13. 

9 yd.  to  10  yd. 

7. 

4 mi.  to  10  mi. 

14. 

4 qt.  to  12  qt. 

8. 

$7  to  $20 

15. 

12  doz.  to  20  doz. 

9. 

4 oz.  to  12  oz. 

16. 

18  lb.  to  36  lb. 

10. 

15  lb.  to  25  lb. 

17. 

$24  to  $120 
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Finding  What  Per  Cent  One  Number  Is  of  Another 

Number 


1 . A basketball  team  won  12  of  the  15  games  it  played.  What 
per  cent  of  the  games  played  did  this  team  win? 

12  4 

75  = 5,  the  ratio  of  the  number  of  games  won  to  the  number  of 
games  played. 

.80 

I = ^ = .80  = 80%  5)4:00 

The  team  won  80%  of  the  games  it  played. 


2.  A labourer  received  80)if  an  hour  in  wages.  If  he  had  an 
increase  in  wages  of  10^  an  hour,  what  was  the  per  cent  of  increase? 

= g,  the  ratio  of  the  increase  to  his  former  wages. 

g = .1  2^  = 1 2^%.  lOjzf  is  what  per  cent  of  80)^? 

He  had  an  increase  in  wages  of  12j%. 


In  the  above  illustrations,  we  did  the  following  things  to  find 
what  per  cent  one  number  is  of  another  number : 

A.  We  expfessed  the  ratio  between  the  numbers  as  a common 
fraction.  The  numerator  is  the  number  to  be  compared  and  the 
denominator  is  the  number  with  which  to  make  the  comparison. 

B.  We  changed  the  common  fraction  to  hundredths. 

C.  We  expressed  the  hundredths  as  a per  cent. 


Find  the  missing  per 

cents  in  the  following; 

a 

b 

c 

1 3. 

2 = ?%  of  6 

3 = ?%  of  10 

5 = ?%  of  20 

4 = ?%of20^ 

7 = ?%  of  28 

9 = ?%  of  45 

35. 

15  = ?%  of  75 

12  = ?%  of  120 

1 = ?%  of  50 

.6. 

3 = ?%  of  20 

6 = ?%  of  25 

17  = ?%  of  68 

67- 

9 = ?%  of  25 

3 = ?%  of  50 

20  = ?%  of  160 

& 

5 = ?%  of  40 

50  = ?%  of  80 

14  = ?%  of  42 

19 

10. 

"3^,  = ?%  of  144 

27  = ?%  of  81 

35  = ?%  of  140 

48'  = ?%  of  288 

75  = ?%of225 

90  = ?%  of  720 

11. 

15  = ?%  of  90 

-24  = ?%  of  14r 

50  = ?%  of  60 
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We  See  Per  Cents  All  around  Us 


1 . If  6 days  in  April  were  rainy,  what  per  cent  of  all  the  days  in 
April  were  rainy? 

2.  A baseball  player  was  at  bat  25  times  and  made  7 hits.  What 
per  cent  of  his  number  of  times  at  bat  did  he  make  hits? 

3.  A suit  that  sold  regularly  for  $50  sold  at  a special  sale  for 
$37.50.  The  suit  sold  at  what  per  cent  of  the  regular  price? 

4.  If  a student  answers  correctly  22  out  of  25  questions  on  a test, 
what  per  cent  of  the  questions  does  he  answer  correctly? 

5.  If  a boy  weighs  120  pounds  and  he  gains  8 pounds,  what  is 
the  per  cent  of  gain? 

6.  The  side  of  a square  is  what  per  cent  of  its  perimeter  (sum  of 
the  sides)? 

7.  A rug  that  sold  regularly  for  $150  was  reduced  in  price  to 
$125.  What  per  cent  of  the  former  price  was  the  reduced  price? 

8.  There  were  9160  votes  cast  in  a city  election  for  mayor.  If 
the  winning  candidate  received  55%  of  the  votes  cast,  how  many 
did  he  receive? 

9.  A rectangle  is  10  feet  wide  and  16  feet  long.  The  width  is 
what  per  cent  of  the  length? 

Practise  What  You  Have  Learned 


Find  the  missing  numbers  in  the  following: 


a 

b 

c 

1 . 35  = ?%  of  50 

12  = ?%  of  18 

1 35%  of  140  = ? 

2.  33j%  of  84  = ? 

015  = ?%  of  120 

■ 9 = ?%  of  450 

3.  1 = ?%  of  25 

M%  of  780  = ? 

2,  3%  of  95  = ? 

4.  60  = ?%  of  360 

60  = ?%  of  150 

180  = ?%  of  540 

5.  yi\%  of  560  = ? 

675%  of  96  = ? 

■ 4 = ?%  of  200 

6.  30  = ?%  of  75 

09  = ?%  of  16 

11  = ?%of  16 

7.  10  = ?%of45 

r75  = ?%of60 

• 25  = ?%  of  60 

8.  1 = ?%  of  12 

7>  14  = ?%  of  98 

40  = ?%  of  120 

9.  7 = ?%  of  35 

- 25%  of  56  = ? 

■*33^%  of  420=  ? 

10.  40  = ?%  of  50 

. 90  = ?%  of  360 

/^20%  of  58  = ? 
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Going  Places— For  Business  or  for  Pleasure? 

1 . What  per  cent  of  all  driving  of  cars  is  for  business  purposes? 
for  recreational  and  social  purposes? 

2.  If  the  average  yearly  mileage  of  a car  is  9700  miles,  how  many 
miles  does  the  average  driver  use  his  car  for  business  purposes? 
for  social  and  recreational  purposes? 

3.  It  is  estimated  that  the  per  cent  of  mileage  for  business  pur- 
poses for  people  in  different  occupations  is  as  follows : 

a.  Farmers,  66%  c.  Physicians,  68% 

b.  Labourers,  49%  d.  Commercial  travellers,  81% 


What  simple  common  fractions  represent  approximately  the 
j?  . part  of  driving  devoted  to  business  purposes  by  each  of  the  groups? 

4.  Use  the  per  cents  in  problem  3 to  find  the  number  of  miles 
driven  for  business  purposes  by  an  average  member  in  each  group 
when  the  total  yearly  average  number  of  miles  driven  is  8600  miles; 
18,400  miles. 

5.  A commercial  traveller  drives  his  car  72,000  miles  a year. 
Using  the  rate  given  in  problem  3,  how  many  miles  does  he  drive 
for  pleasure? 

★ 6.  A teacher  drives  his  car  15,000  miles  a year.  If  he  lives  12 
miles  from  school  and  makes  225  round  trips  a year  from  his  home 
to  school,  what  is  the  number  of  miles  he  drives  for  business  pur- 
poses? What  per  cent  of  the  total  mileage  is  for  business?  for 
pleasure? 
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Per  Cents  Greater  Than  100% 


Tom  earned  20^  for  delivering  a parcel.  Row  A shows  the 
number  of  dimes  he  had  before  he  delivered  the  parcel;  row  B 
shows  the  number  of  dimes  he  had  after  he  delivered  the  parcel. 

1 . How  much  money  did  Tom  have  at  first?  How  much  did  he 
have  after  he  delivered  the  parcel? 

2.  What  per  cent  of  the  money  in  A is  the  money  in  B? 


a.  With  what  number  is  12  to  be  compared? 

b.  Why  is  12  the  numerator  and  10  the  denominator  of  the 
fraction  showing  the  ratio  of  the  two  amounts? 

|§  = 1.2  = 1.20  = 120% 

The  money  in  B is  120%  of  the  money  in  A. 


3.  Bill  had  50fS  and  then  he  earned  25)f.  The  amount  he  then 
had  is  what  per  cent  of  the  amount  he  had  at  first?  The  amount 
of  his  earnings  was  what  per  cent  of  the  amount  he  had  at  first? 

4.  Change  to  per  cents : a.  1.4;  b.  2;  c.  1.02;  d.  1^. 

a.  1.4  = 1.40  = 140%  c.  1.02  = 102% 

b.  2 = 2.00  = 200%  d.  11  = 1.5  = 1.50  = 150% 


5.  Change  to  per  cents: 


a.  1.15  c.  3 e.  3.5 

b.  1.6  d.  2.05  f.  \\ 

Find  the  missing  numbers : 


a 

6.  25  = ?%  of  10 

7.  30  = ?%  of  20 

8.  102%  of  400  = ? 

9.  133j%  of75  = ? 

-152- 


b 

150%  of  40  = ? 
45  = ?%  of  20 
120%  of  96  = ? 
125%  of  480  = ? 


g.  2^  i.  4 

h.  1.05  j.  2| 


c 

110%  of  80  = ? 
35  = ?%  of  25 
120  = ?%  of  50 
90  = ?%  of  60 


r 


50  lb 


Nitrogen  and  Phosphate  Fertilizer  per  Acre 
None  2.5  lb  55  lb. 


Stepping  Up  Crop  Yield 

The  picture  shows  the  number  of  bushels  of  wheat  a farmer  raised 
on  an  acre  when  he  used  no  fertilizer  and  the  number  of  bushels 
when  he  used  different  amounts  of  it. 

1 . How  many  bushels  of  wheat  can  an  acre  of  unfertilized 
land  produce? 

2.  How  many  bushels  of  wheat  did  an  acre  produce  when 
treated  with  25  lb.  of  fertilizer?  with  35  lb.  of  fertilizer?  with  50  lb. 
of  fertilizer? 

3.  What  per  cent  greater  than  the  yield  for  land  not  treated 
with  fertilizer  is  the  yield  of  an  acre  of  land  treated  with  25  lb. 
of  fertilizer?  with  35  lb.  of  fertilizer?  with  50  lb.  of  fertilizer? 

4.  How  many  pounds  of  fertilizer  an  acre  were  needed  to 
produce  an  increase  of  nearly  50  per  cent  over  the  yield  of  un- 
fertilized soil? 

To  find  the  per  cent  of  increase  from  one  number  to 
another  number,  find  their  difference  and  compare  the  - 
difference  with  the  smaller  number. 


Find  the  per  cent  of  increase  in  the  following: 


5. 

6. 

7. 

8. 


From  50  to  65 
From  100  to  1 17 
From  120  to  150 
From  15  to  35 


From  75  to  90 
From  36  to  90 
From  150  to  200 
From  14  to  35 


From  80  to  110 
From  25  to  54 
From  90  to  1^20 
From  64  to  100 


★ 9.  When  the  population  of 
cent  of  increase? 


town  doubles,  what  is  the  per 


★ 1 0.  At  the  end  of  a year,  a baby  weighed  three  times  as  much 
as  she  did  at  birth.  What  was  the  per  cent  of  increase  in  weight? 
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Finding  the  Per  Cent  of  Reduction 

1 . What  was  the  original  price  of  the  hat? 
the  reduced  price? 

2 . What  is  the  amount  of  the  reduction  in  ^ 
the  price?  the  per  cent  of  reduction?  ^ ^ 

The  amount  of  reduction  is  $7.50  — $6.00,  or  $1.50. 

To  find  the  per  cent  of  reduction  think,  “$1.50  is  to  be  compared 
with  the  original  price,  $7.50.”  ) 


$1.50 


= 5-  = ?% 


$7.50  - ' 

\ 

To  find  the  per  cent  of  reduction  from  one  number  to  anbther 
number,  find  their  difference  and  compare  the  difference  with 
the  larger  number,  y'vl 

Find  the  per  cent  of  reduction  in  the  following : 

: , 

u 


\\ 

a \v 

3.  From  25  to  15 

4.  From  60  to  40 

5.  From  64  to  36 

6.  From  $1.20  to  $1.00 
8.  From  $1.80  to  $1.50 


From  50  to  47 


From  90  to  45 
From  70  to  56 


From  100  to  93 
From  30  to  18 
From  72  to  60 
7.  From  $2.25  to  $1.75 

9.  From  $500  to  $495 


10.  A dress  originally  marked  to  sell  at  $7.95  was  sold  for  $5.95. 
Show  that  the  reduction  was  approximately  25%. 

Think,  “$7.95  is  approximately  $8  and  $5.95  is  approximately 
$6.  The  reduction  is  about  5 (||)  or  25%  of  $7.95. 

Round  off  the  following  prices  to  the  nearest  dollar  and  then 
find  the  approximate  per  cent  of  reduction  in  price: 

1 1 . Sweater  from  $11.95  to  $9.95 

12.  Cosmetics  from  $4.95  to  $3.95 

13.  Basketball  from  $19.50  to  $13.50 

14.  Radio  from  $14.98  to  $10.98 

15.  Ice  skates  from  $9.50  to  $7.50 
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Finding  the  Per  Cent  of  Change 


1 . What  was  the  per  cent  of  growth  in  the  height  of  the  stalk 
^ of  corn  on  the  left? 

C 2.  What  was  the  per  cent  of  reduction  in  the  length  of  the 
board? 

' To  find  the  per  cent  of  change  from  one  number  to  another 
number,  find  the  difference  between  the  numbers  and  com- 
pare the  difference  with  the  number  before  the  change. 

Find  the  per  cent  of  change  in  the  following : 

a b c 


3.  From  20  to  30 

4.  From  40  to  50 

5.  From  25  to  40 

6.  From  70  to  80 

7.  From  125  to  100 


From  30  to  20 
From  50  to  40 
From  40  to  25 
From  80  to  70 
From  125  to  150 


From  10  to  20 
From  30  to  40 
From  16  to  18 
From  100  to  125 
From  150  to  125 


Jack  studied  answers  for  the  examples  above  and  thought 
they  were  wrong.  He  said,  “An  increase  from  20  to  30  is  50%, 
but  a decrease  from  30  to  20  is  33^%.  Since  the  amount  of  the 
change  is  the  same,  the  per  cent  of  change  should  be  the  same.” 
Why  is  Jack’s  reasoning  wrong? 

^9.  A family  had  an  increase  of  10%  in  the  cost  of  rent,  but  a 
decrease  of  10%  in  the  cost  of  food.  Are  the  family  expenses  the 
same  as  before?  Give  the  reason  for  your  answer. 

★10.  Each  of  two  employees  of  a company  received  a yearly 
increase  in  salary  of  $200.  Was  the  per  cent  of  increase  in  salary 
necessarily  the  same?  Under  what  condition  would  it  be  the 
same? 
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GOAL 


$2  5,000 
$ 20,000 
$ 15,000 
$ 10,000 
$ 5,000 


FIRST  DAY  SECOND  DAY  THIRD  DAY  FOURTH  DAY  FIFTH  DAY 


30.000 
2 5,000 

20.000 

1 5.000 

10.000 
5,000 


Red  Feather  Goals 


Lake  City  sets  aside  one  week  of  the  year  for  a drive  to  raise 
funds  for  its  Community  Chest.  The  graph  shows  the  progress  of 
the  drive  at  the  end  of  each  day  during  a recent  year. 

1 . What  was  the  amount  of  the  goal  of  the  Community  Chest? 

2.  Approximately  how  much  was  collected  at  the  end  of  the 
first  day?  of  the  second  day?  of  the  third  day?  of  the  fourth  day? 

3.  What  per  cent  of  the  goal  is  $10,000? 

Divide  both  numerator  and  denominator 

by  1000. 

You  found  on  page  111  that,  to  divide  a 
whole  number  by  1000,  you  point  off  3 places 
from  the  right  of  the  number. 

To  divide  by  a number  when  the  last  three  places  are  zero,  first 
divide  by  1000. 

4.  What  per  cent  of  the  goal  was  reached  at  the  end  of  the  second 
day?  of  the  third  day? 

5.  From  the  graph  estimate  the  per  cent  of  the  goal  which  was 
reached  at  the  end  of  the  fourth  day. 

6.  The  amount  collected  at  the  end  of  the  fifth  day  was  $28,000. 
What  per  cent  of  the  goal  had  been  collected? 

★7.  Find  the  per  cents: 

a.  7000  = ?%  of  5000  c.  $125,000  = ?%  of  $200,000 

b.  10,000  = ?%  of  15,000  d.  $150,000  = ?%  of  $125,000 
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$10,000  _ 10 
$25,000  “ 25 

10.000  ^ 1000  _ m 

25.000  1000  25 


Per  Cents  Can  Be  Rounded  Off 


1 . The  price  of  butter  increased  from  57^  a pound  to  63^  a 
pound.  To  the  nearest  per  cent,  what  was  the  per  cent  of  increase 
in  price? 

The  increase  in  price  was  6^. 

.105  .105  to  the  nearest  hundredth  is  .11 

^ = 57)6  000  .11  = 11% 

5 7 To  the  nearest  whole  per  cent,  the  increase 

300  was  11%. 

285 

15 

Since  per  cent  means  hundredths,  follow  the  same  rules  for 
rounding  off  per  cents  as  for  hundredths.  To  round  off  to 
the  nearest  per  cent,  round  off  a decimal  to  the  nearest  hun- 
dredth before  changing  it  to  a per  cent. 

Round  off  the  following  to  the  nearest  per  cent: 


2.  .473  4.  6.75% 

6.  5.45% 

8.  99.8% 

3.  .1056  5.  1.5% 

7.  27.49% 

9.  123.4% 

To  the  nearest  per  cent,  find  what  per  cent: 

10.  3 pk.  is  of  1 bu. 

15. 

5 qt.  is  of  1 pk. 

11.  5 qt.  is  of  1 gal. 

16. 

17  min.  is  of  1 hr. 

12.  24  fl.  oz.  is  of  1 qt. 

17. 

5 in.  is  of  1 ft. 

13.3  da.  is  of  1 wk. 

18. 

14  hr.  is  of  1 da. 

1 4.  30  in.  is  of  1 yd. 

19. 

15  oz.  is  of  1 lb. 

To  the  nearest  per  cent,  find  the  per  cent  of  change  in: 

20.  The  cost  of  a sweater  reduced  from  $7.50  to  $6.50. 

21 . The  price  of  a pound  of  steak  increased  from  95^  to  $1.10. 

22.  The  cost  of  10  lb.  of  potatoes  reduced  from  53^  to  47jz5. 

23.  The  number  of  working  hours  a week  reduced  from  42  hr. 
to  38  hr. 

24.  The  growth  in  the  height  of  a plant  from  18  in.  to  25  in. 

25.  An  increase  in  weight  from  58  lb.  to  67  lb. 
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'^Approximation  in  Finding  Per  Cents 

Select  the  best  answer  to  each  example  below.  None  of  the 
answers  given  may  be  correct,  but  one  of  them  is  nearer  the  correct 
answer  than  the  others. 

1 . 13  is  ?%  of  47.  The  answer  is  nearest:  35%,  40%,  27%, 

21%. 

Think,  is  approximately  equal  to  ^ or  J.  Since  4^  is  a little 
larger  than  J,  or  25%,  the  answer  must  be  a little  larger  than  25%. 
The  most  sensible  answer  given  is  27%.” 

2.  143  is  ?%  of  78.  The  answer  is  nearest:  50%,  125%,  150%, 
175%. 

is  equal  approximately  to  or  J or  175%. 

The  best  answer  given  is  175%. 

Use  the  above  method  to  approximate  the  best  answer  to  each 
of  the  following.  Then  work  the  example.  To  the  nearest  per 
cent  find  what  per  cent  one  number  is  of  the  other  number.  Then 
see  if  your  approximations  were  correct. 

3.  27  is  ?%  of  49.  The  answer  is  nearest:  40%,  45%,  55%. 

4.  34  is  ?%  of  87.  The  answer  is  nearest:  225%,  40%,  56%. 

5.  53  is  ?%  of  78.  The  answer  is  nearest:  65%,  90%,  140%. 

6.  146  is  ?%  of  52.  The  answer  is  nearest:  300%,  30%,  350%. 

7.  112is?%of97.  The  answer  is  nearest : 95%,  105%,  115%. 

8.  320  is  ?%  of  253.  The  answer  is  nearest:  75%,  100%, 
125%,  150%. 


Practise  What  You  Have  Learned 

1.  7f  2.  60,703  3.  45.6  4.  94  5.  78 

9|  -20,958  X8.5  _3|  X5f 

4— 

Z2 

6.  58)72965  7.  55T2  8.  6§  4-  4 = 9.  i X 3j  = 

10.  fxi=  11.2^4-1=  12. 7iX3i  = 

13.  5=  ?%  of  40  14.  3%  of  55  = 15.  75  =?%  of  225 
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Practise  What  You  Have  Learned 


Set  I 

a 

b 

c 

1 . 4 = ? % of  8 

4 =?  % of  12 

15  = ? % of  30 

2.  6 =?  % of  60 

20  = ? % of  50 

9 =?  % of  100 

3.  12  = ? % of  25 

13  = ? % of  50 

2.5  =?  % of  10 

4.  15  = ? % of  20 

15  = ? % of  25 

9 =?  % of  27 

5.  18  = ? % of  24 

24  =?  % of  36 

5 = ? % of  5 

6.  17  = ? % of  34 

40  = ? % of  160 

7 = ? % of  10 

7.  9 =?  % of  90 

1 4 = ? % of  56 

35  = ? % of  105 

8.  10  = ? % of  40 

30  = ? % of  150 

90  = ? % of  270 

Set  11 

, A 

1 . 10%  of  80  = ? 

25%  of  96  = ? 

5%  of  72  = ? 

2.  1%  of  ipoc;=  ? 

40%  of  120  = ? 

12%  of  45  j=  ? 

3.  50%  of430  = ? 

100%  of  58  = ? 

75%  of  200  = ? 

4.  30%  of  1900  = ? 

2%  of  230  ?=  ? 

14%  of  65,  = ? 

5.  33i%  of  f50"=  ? 

25%  of  600''=  ? 

66|%  of  96  = ? 

6.  3%  of  $50  = ? 

2%  of  $80  = ? 

1.5%  of  $50  = ? 

7.  2.5%  of  $100  = ? 

'’3.5%  of  $600  = ? 

4.5%  of  $200  = ? 

8.  1.5%  of  1000  = ? 

100%  of  7.8  = ? 

45%  of  $200  = ? 

u 

^ Set  111 

1 . 8 = ? % of  24 

13  = ? % of  65 

40  =?  % of  50 

2.  9%  of  650  = ? 

12%  of  120  = ? 

20%  of  420  = ? 

3.  65  =?  % of  130 

2.5%  of  1000  = ? 

L!24%  of  350  = ? 

4.  17  = ? % of  68 

29  = ? % of  87 

^26%  of  700  = ? 

5.  1%  of  900  = ? 

1.5%  of  200  = ? 

8 =?  % of  50 

6.  7 = ? % of  35 

12  = ? % of  100 

4%  of  85  = ? 

7.  100%  of  28  = ? 

16  =?  % of  16 

5%  of  J82  = ? 

8.  Show  that  10%  of  750  is  the  same  as  20%  of  375. 
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Save  by  Buying  a Round-Trip  Ticket 


1 . What  per  cent  of  the  cost  of  two  one-way  tickets  may  be  saved 
by  buying  a round-trip  ticket  at  the  special  rate  given? 

2 X $1 .50  = $3.00,  cost  of  two  one-way  tickets. 

$3.00  — $2.25  = 75^,  saving  in  fare  on  a round-trip  ticket. 

$.75  -7-  $3.00  = .25  = 25%.  There  is  a saving  of  25%. 

2.  A one-way  ticket  by  railway  between  two  places  is  SOjif  and 
a round-trip  ticket  is  $1.35.  To  the  nearest  per  cent,  what  per 
cent  of  the  cost  of  two  one-way  tickets  may  be  saved  by  buying  a 
round-trip  ticket? 

$1.60  — $1.35  = $.25,  amount  of  saving. 

$.25  -i-  $1 .60  = .1 56  = 1 5.6%,  or  1 6%  to  the  nearest  per  cent. 

3.  An  airline  advertises  that  there  is  a saving  of  10%  by  buying 
a round-trip  ticket  instead  of  two  one-way  tickets.  To  the  nearest 
cent,  find  the  cost  of  a round-trip  airline  ticket  when  the  cost  of  a 
one-way  ticket  is: 

a.  $38.00  c.  $54.80  e.  $16.88  g.  $92.10 

b.  $44.00  d.  $8.43  f.  $74.36  h.  $109.48 

4.  The  cost  of  a one-way  ticket  on  a bus  is  usually  10%  more 
than  half  the  cost  of  a round-trip  ticket.  To  the  nearest  cent,  find 
the  cost  of  a one-way  ticket  when  the  cost  of  a round-trip  ticket  is: 

a.  $8.00  c.  $4.28  e.  $16.12  g.  $1.24 

b.  $12.00  d.  f-  $9.54  h.  $11.92 
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Important  Points  in  the  Language  of  Per  Cent 


The  examples  below  review  the  points  about  per  cent. 

I.  Changing  a decimal  to  a per  cent. 

1 . Change  .3  to  a per  cent.  .3  = .30  = 30%. 

Trace  the  steps  in  the  solution. 

2.  Change  to  per  cents: 

a.  .1  b.  .15  c.  .03  d.  .125  e.  1.02 

II.  Changing  a fraction  to  a per  cent. 

3.  Change  f to  a per  cent. 

Change  the  fraction  to  hun-  .37^ 

dredths,  and  then  to  a per  cent.  | = ^3.00  .37^  = 37|% 

4.  Change  to  per  cents: 

« i u i ^ R j JZ_  « 5.  £ R 

a.  4 b.  3 c.  4 d.  10  8 6 

III.  Changing  a per  cent  to  a common  fraction. 

5.  Change  20%  to  a common  fraction. 

Drop  the  per  cent  sign  and  write  the  per 

cent  as  a fraction  with  a denominator  of  100  20%  = jqq  = ^ 

and  then  reduce  the  fraction. 

6.  Change  to  common  fractions  reduced  to  lowest  terms: 

a.  25%  b.  40%  c.  60%  d.  45%  e.  5% 

IV.  Finding  a per  cent  of  a number. 

7.  Find  6%  of  140: 

First,  express  the  per  cent  as  a decimal 
or  as  a whole  number;  second,  multiply  6%  = .06 
the  number  by  the  decimal  or  by  the  .06  X 1 40  = 8.40 
whole  number. 

Find  the  following : 


a b c ^ 


8.  2%  of  450  = 

15%  of  60  = 

25%  of  180  = 

9.  150%  of  40  = 

102%  of  700  = 

200%  of  17  = 

10.  374%  of  80  = 

334%  of  75  = 

1%  of  160  = 
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Important  Points  in  the  Language  of  Per  Cent 


V.  Finding  what  per  cent  one  number  is  of  another  number. 

1 1 . Find  what  per  cent  25  is  of  40. 

What  is  the  number  to  be  compared? 
With  what  number  is  it  compared? 

Find  the  missing  per  cents  in  the  following: 

a b c 

12.  30  = ?%  of  40  9 =?%of27  15=?%  of  40 

1 3.  40  = ?%  of  30  30  = ?%  of  25  90  = ?%  of  75 

14.  3=  ?%  of  15  10=?%  of  4 75  =?%  of  125 

VI.  Finding  what  per  cent  one  number  is  of  another  number  to 
the  nearest  whole  per  cent. 

15.  To  the  nearest  whole  per  cent,  find  what  per  cent  7 is  of  12. 

Round  off  the  quotient  to 
= 1 2)7.000  the  nearest  hundredth,  and 

.583  to  the  nearest  hundredth  = .58  then  express  this  decimal  as 
.58  = 58%  a per  cent. 

To  the  nearest  per  cent,  find  the  following: 

a b c 

16.  5=  ?%  of  7 9=?%ofl6  50  =?%  of  55 

17.  10  = ?%  of  7 30  = ?%  of  14  100  = ?%  of  60 


25  = 5 ^ = 62i% 


40 


^Selecting  a Sensible  Answer  by  Approximation 

Select  the  best  answer  to  each  of  the  following  examples.  Then 
work  the  example  to  prove  that  your  selection  is  correct. 

1.  38%  of  122  is  nearest:  35,  45,  4.8,  62. 

2.  102%  of  436  is  nearest:  9,  90,  440,  455. 

3.  41  is  ?%  of  31.  The  answer  is  nearest:  75%,  130%,  90%. 

4.  107  is  ?%  of  48.  The  answer  is  nearest:  50%,  160%,  210%. 

5.  27  is  ?%  of  1150.  The  answer  is  nearest:  40%,  20%,  2%. 

6.  57  is  ?%  of  18.  The  answer  is  nearest:  50%,  150%,  300%. 
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Diagnostic  Test  in  Per  Cent 


I.  Write  as  per  cents: 


a b 

c 

d e 

1.  .03  .15 

.3 

_a_  — 3_ 

10  100 

(361) 

2.  1 1.5 

2 

2.15  1.03 

(361) 

'>1.  1 i 

2 ^4 

3 

4 

1 2 

3 5 

(361) 

II.  Write  in  the  decimal  form: 

1.  12%  28% 

5% 

120%  210% 

(361) 

III.  Write  as  common 

fractions  and  as  decimal  fractions : 

1.  25%  33§% 

37§% 

50%  100% 

(361) 

IV.  Find  the  per  cent  of  the  given  number: 

a 

b 

c 

1 . 10%  of  60  = 

25%  of  80  = 

1%  of  90  = 

2.  33j%  of  51  = 

40%  of  85  = 

15%  of  84  = 

(361) 

3.  150%  of  70  = 

200%  of  34  = 

125%  of  64  = 

4.  110%  of  90  = 

102%  of  175  = 

100%  of  47  = 

(361) 

V.  Find  what  per  cent  the  first  number 

is  of  the  second  number: 

1 . 9 = ?%  of  20 

4 = ?%  of  10 

7 = ?%  of  21 

2.  30  = ?%  of  50 

11  = ?%  of  20 

9 = ?%  of  27 

(361) 

3.  120  = ?%  of  50 

10  = ?%  of  4 

5 = ?%  of  4 

4.  2 = ?%  of  1 

18  = ?%  of  12 

75  = ?%  of  50 

(361) 

VI.  Find  what  per  cent  the  first  number  i 

is  of  the  second  number  to 

the  nearest  whole  per  cent : 

1.  7 = ?%of  11 

15  = ?%of36 

11  = ?%of  16 

2.  18  = ?%  of  14 

20  = ?%  of  13 

100  = ?%  of  70 

(362) 

Check  your  answers  with  those  given  on  page  337.  If  you  had 
more  than  one  example  incorrect  in  any  row,  review  the  Study 
Helps  on  pages  161-62.  For  practice,  turn  to  the  page  number 
given  in  the  parentheses. 
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Getting  Ready  for  a Progress  Test  in  the 
Fundamentals 


I.  Add  and  check: 


1.  756 

2.  .38 

3.  6f 

4.  14j 

5.  3.27 

93 

.74 

20f 

0.89 

1487 

.97 

1\ 

1.25 

409 

.05 

_2 

2.87 

2153 

.36 

6.  Find  the  sum  of:  3 lb.  7 oz.,  1 lb.  9 oz.,  and  8 oz. 
II.  Subtract  and  check: 


1 

. 7342 

2.  3020  3. 

7438 

4. 

7.35 

5.  .072 

4059 

2054 

956 

4.58 

.048 

6 

. 6 

7.  1\  8. 

114 

9. 

.96 

10.  17i 

Ik 

.88 

III.  Multiply  and  check : 

1. 

604 

2.  436 

3. 

902 

4. 

907 

9 

46 

800 

308 

s: 

45 

6.  3.7 

7. 

.85 

8. 

36j 

A 

2^ 

3.4 

9. 

4^  X I5 

= 10.  2f  X 18  = 

= 11. 

3^5 

8^6 

= 12. 

f of  120  = 

13. 

Multiply  4 ft.  9 in.  by  3. 

14.  33 of  750 

= 

IV.  Divide  and  check: 

1. 

7)2456 

2.  6)3841 

3.  38)7714 

4. 

148)9075 

5. 

8)11 

6. 

7.  125')5 

8. 

16"^ 

9. 

3 . 5 _ 

4 ~ 6 “ 

10.  1 H-f  = 

11.  1 

1^4. 

2.4- 

= 12. 

8 -H  2i  = 

13. 

Divide  9 gal.  2 qt.  by  4. 

14 

. 60  = 

?%  of  80 
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Chapter  Test 


1 . Write  the  following  numbers  as  per  cents : 

a.  .1  c.  1 e.  1.01  g.  f i.  Ij 

b.  .01  d.  1.1  f.  .27  h.  1.02  j.  1.4 

2.  Write  the  following  per  cents  in  decimal  form: 

a.  45%  c.  40%  e.  105%  g.  300% 

b.  4%  d.  100%  f.  150%  h.  3% 


3.  What  per  cent  of  the  area  is  shaded  in  each  of  the  follow- 
ing drawings : 


Find  the  missing  numbers  in  the  following: 


4.  10%  of  87  = ? 

5.  40  = ?%  of  50 

6.  33j%  of  120  = 
7_,  25%  of  72  =? 

7.  41  = ?%  of  50 


b 

100%  of  23  = ? 
50  = ?%  of  20 
? 37|%  of  80  = ? 

120%  of  45  = ? 
9 = ?%  of  5 


c 

150%  of  40  = ? 
25  = ?%  of  30 
5 = ?%  of  8 
300%  of  17  =? 
25  = ?%  of  25 


9.  To  the  nearest  whole  per  cent,  9 is  what  per  cent  of  14? 

1 0.  What  per  cent  of  a yard  is  a foot? 

1 1 . What  per  cent  of  a pint  is  a quart? 

12.  A spelling  test  containing  25  words  is  to  be  marked  in  per 
cent.  What  per  cent  of  the  whole  is  each  word? 

13.  The  population  of  a town  increased  from  7500  to  9000. 
What  was  the  per  cent  of  increase  in  population? 
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Progress  Test  in  the  Fundamentals 


Solve  the  following  examples : 


1. 

$ 4.86  2. 

3|  3.  43,105  4. 

806  5.  7§ 

(8) 

13.49  (48) 

4i  (12)  -9,207  (16) 

X609  (54)  -2§ 

22.54 

a3 

0.89 

2^  6.  7.8  7. 

— (102)  X.26  (95) 

3.72  8.  .9y45 

7.26 

-2.98  (113) 

38.17 

9. 

247)93465 

10.  1.6)8  11.  8J  X 14  = 12.  |of90  = 

(28) 

(112)  (60) 

(59) 

13. 

24  4-  2S  = 

14.  liX2i  = 

15.  7 + 8 = 

(71) 

(63) 

(108) 

16. 

3%  of  420  = 

17.  106%  of  530  = 

18.  12  = ?%  of  96 

(136) 

(152) 

(149) 

19. 

50  = ?%  of  30  20.  Multiply  4 ft.  9 in.  by  3 

(152) 

(67) 

If  you  did  not  understand  how  to  solve  any  example,  turn  for 
explanation  of  the  process  to  the  page  numbered  in  parentheses. 


'jArFor  Those  Who  Made  No  Errors  on  the  Above  Test 

Which  of  the  following  statements  are  true?  Which  are  false? 
Give  an  illustration  to  support  your  answer. 

1 . A three-place  decimal  cannot  be  expressed  as  a per  cent. 

2.  A one-place  decimal  represents  a per  cent  less  than  10%. 

3.  Multiplication  is  used  in  finding  a per  cent  of  a number. 

4.  It  is  possible  to  have  a per  cent  of  increase  more  than  100%. 

5.  It  is  not  possible  to  sell  an  article  reduced  in  price  100%. 

6.  To  find  the  per  cent  of  change  from  one  number  to  another, 
find  their  difference  and  compare  it  with  the  smaller  number. 

7.  If  two  numbers  are  increased  or  decreased  by  the  same 
amount,  the  per  cent  of  change  is  the  same  for  each  number. 

8.  When  a number  is  doubled,  it  is  increased  by  200  per  cent. 

9.  A mixed  decimal  expressed  as  a per  cent  is  more  than  100%. 
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Progress  Test  in  Problem  Solving 


Solve  the  following  problems.  If  you  are  unable  to  solve  a 
problem,  turn  for  help  to  the  page  indicated  on  the  right. 

1 . Thousandths’  place  in  a number  is  how  many  places  to  the 

right  of  ones’  place?  (3) 

2.  How  many  hundredths  are  there  in  3.2?  ^ (87) 

3.  Select  from  the  following  numbers  the  number  which  is  not 

divisible  by  9:  711,  405,  326,  243.  Tell  why.  (18) 

f,' 

4.  Round  off  .7235  to  the  nearest  thousandth.  (108) 

5.  What  is  the  average  of  .72,  .56,  and  .84?  (104) 

6.  A calculating  machine  gives  the  answer  to  a multiplication 

example  in  .02  second.  At  that  rate,  how  many  multiplications 
could  the  machine  make  in  1 second?  (104) 

7.  If  2j  yards  of  cloth  cost  $3,  what  is  the  cost  of  a yard  of  the 

cloth?  (7 1) 

8.  A basketball  team  won  13  out  of  20  games  played.  What 

per  cent  of  the  games  played  were  won?  (149) 

9.  A driver’s  reaction  time  is  .6  second.  If  his  car  is  travelling 

at  the  rate  of  55  feet  a second,  how  many  feet  will  it  travel  during 
his  reaction  time?  (100) 

10.  When  the  cost  of  a suit  is  reduced  from  $75  to  $60,  what  is 
the  per  cent  of  reduction  in  the  cost?  (154) 


1 1 . What  per  cent  of  a gallon  is  four  quarts? 

1 2.  A pint  is  what  per  cent  of  a gallon? 


(149) 

(149) 


AGE  GROUPS  IN  CANADA 


fif  li 
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w m 


tif 


Ilf 
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'i  t 


I UNDER  20  YEARS 
I 20  TO  39  YEARS 


40  TO  59  YEARS 
^ 60  YEARS  AND  OVER 


Each  mannequin  represents  10%  of  the  population 


CHAPTER  V 


Age  Groups  in  Canada 

Each  picture  graph  on  page  168  consists  of  several  manikins. 
Each  manikin  has  a marking  which  helps  us  to  identify  the  age 
group  which  it  represents. 

1 . Each  manikin  shows  what  per  cent  of  the  total  population 
in  each  year  represented?  If  the  population  of  Canada  today  is 
14,000,000,  how  many  people  does  each  manikin  for  that  period 
represent? 

2.  What  age  groups  are  represented  in  each  graph? 

3.  What  per  cent  of  the  total  population  was  under  20  years 
in  1871?  in  1901?  What  per  cent  is  under  20  years  of  age  today? 

4.  In  which  of  the  age  groups  is  there  a greater  percentage  of 
the  population  today  than  there  was  in  1871? 

5.  In  which  of  the  age  groups  is  there  a smaller  percentage  of 
the  population  today  than  there  was  in  1871? 

6.  In  which  of  the  age  groups  is  there  the  same  percentage  of 
the  population  as  there  was  in  1901? 

7.  Approximately  what  per  cent  of  the  population  in  1901  was 
in  the  20  to  59  age  group?  was  over  60  years  of  age? 

8.  What  was  the  reduction  in  the  per  cent  of  the  total  popu- 
lation under  twenty  years  of  age  from  1871  to  1901?  from  1871 
to  today? 

9.  What  is  the  increase  in  the  per  cent  of  the  total  population 
over  60  years  of  age  from  1871  to  1901?  from  1871  to  today?  ^ 

10.  If  the  population  of  Canada  in  1871  was  3,500,000,  approxi- 
mately how  many  people  were  over  60  years  of  age  at  that  time? 

1 1 . If  the  total  population  of  Canada  today  is  14,000,000,  how 
many  are  in  the  20-59  age  group? 

12.  If  the  total  population  of  Canada  in  1901  was  5,500,000, 
how  many  persons  were  under  20  years  of  age? 


-169- 


i7o  WATER 
RUN  OFF 


62%.  WATER. 
RUN  OFF 


NO  EROSION 


34  TONS  OF 
TOPSOIL 
PER  AC 


Forests  Prevent  Erosion 


The  picture  shows  that  forests  protect  soil  from  erosion  during 
floods.  Erosion  means  that  soil  is  removed  by  wind  or  water. 

1 . As  shown  in  the  picture,  how  many  inches  of  rainfall  were 
there  during  the  given  flood?  Does  your  community  get  this 
much  rainfall  in  6 months?  in  a year? 

2.  What  per  cent  of  the  rain  ran  off  in  the  forest  area?  in  the 
area  from  which  trees  had  been  cut? 

3.  How  many  tons  of  topsoil  were  eroded  from  a^acre  of  land 
in  the  forest  area?  from  an  acre  of  land  with  no  trees? 

4.  The  average  depth  of  topsoil  in  a certain  area  in  this  country 
is  6 inches.  An  acre  of  topsoil  of  this  depth  weighs  approximately 
1000  tons.  If  the  topsoil  in  the  flood  area  was  6 inches  deep,  what 
per  cent  of  the  topsoil  was  washed  away  by  the  flood  in  the  area 
with  no  trees? 


5.  It  has  been  found  that  if  a field  loses  0.5  ton  of  topsoil  when 
planted  with  grass,  it  will  lose  10  tons  of  topsoil  when  planted  with 
corn.  The  second  amount  is  how  many  times  as  much  as  the  first? 

6.  The  number  of  acres  per  person  of  land  available  for  crops 
in  six  different  countries  is  as  follows; 

a.  Italy 0.7  acres  d.  England 0.3  acres 

b.  Belgium 0.3  acres  e.  Sweden 1.5  acres 

c.  France 1.2  acres  f.  Greece 0.7  acres 

Our  country  has  3 acres  for  crops  for  each  person.  Each 
amount  in  the  table  is  what  per  cent  of  3 acres? 

★ 7.  From  problem  6,  tell  why  conservation  of  soil  is  such  an 
important  problem  throughout  most  of  the  world? 
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Tons  of  Soil 

GRASS 

M 

.•r-.'V'i 

STUBBLE  MULCH 

BARE  FALLON 

N 

-ost  Per  Acre  Through  Cultivation 


Each  Rectangle  Equals 
10  Tons  of  Soil  Per  Acre 


Saving  Soil  by  Using  It  Wisely 

1 . Which  usage  of  the  land  causes  the  least  amount  of  erosion? 
the  greatest  amount  of  erosion? 

2.  On  the  average,  about  how  many  tons  of  soil  are  lost  from  an 
acre  when  the  land  is  planted  with  wheat?  when  the  land  is  plowed, 
but  no  crop  is  planted?  when  land  is  left  in  stubble  mulch? 

3.  If  an  acre  of  topsoil  to  a depth  of  6 inches  weighs  1000  tons, 
on  the  average,  what  per  cent  of  the  soil  is  lost  when  a field  is 
planted  with  wheat?  when  the  field  lies  bare  fallow? 

4.  On  the  average,  in  how  many  years  would  all  of  the  topsoil 
(6  in.  deep)  be  lost  through  erosion  from  a field  which  is  planted 
each  year  with  wheat?  left  with  stubble  mulch? 

5.  During  the  Missouri  River  flood  in  July  1947,  an  estimated 
115,000,000  tons  of  topsoil  in  Iowa  were  carried  away  by  the  rains. 
Allowing  1000  tons  to  one  acre  for  topsoil  6 inches  deep,  how  many 
acres  of  topsoil  were  equal  to  the  amount  of  soil  lost  by  erosion? 

•^6.  Crop  rotation  means  that  the  same  crop  is  not  planted  two 
years  in  succession.  If  crop  rotation  includes  planting  a field  with 
corn,  with  wheafi  and  then  with  clover,  the  erosion  is  7 inches  in 
approximately  350  years.  The  life  of  a field  in  which  these  crops 
are  rotated  is  how  many  times  as  long  as  when  it  is  planted  each 
year  with  wheat?  with  corn? 

★7.  What  is  meant  by  strip  farming?  How  does  it  affect  erosion? 
Bring  pictures  of  strip  farming  to  class. 
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Deaths  for  each  1000  killed  or  Injured  in  accidents 


The  Cost  in  Human  Life  of  High  Speeds 

The  graph  shows  the  number  of  fatal  accidents  at  different 
speeds  for  each  1000  automobile  accidents  in  a recent  year. 

1 . The  graph  is  called  a horizontal  bar  graph.  Why  is  this 
name  used? 

2.  The  numbers  along  the  bottom  line  represent  the  scale  of  the 
graph.  How  many  accident  deaths  are  represented  by  a bar? 

3.  The  number  which  you  read  from  a graph  is  usually  an 
approximation.  The  number  of  fatal  accidents  when  the  speed 
is  under  20  m.p.h.  is  a little  less  than  15.  What  do  you  estimate 
this  number  to  be? 

4.  Approximately  how  many  fatal  accidents  occur  when  the 
speed  is  from  20  to  30  m.p.h.?  from  30  to  40  m.p.h.?  from  40  to  50 
m.p.h.?  over  50  m.p.h.? 

5.  The  exact  numbers  shown  by  the  graph  are  as  follows  : 

a.  Under  20  m.p.h.,  14  c.  From  30-40  m.p.h.,  27 

b.  From  20-30  m.p.h.,  22  d.  From  40-50  m.p.h.,  33 

e.  Over  50  m.p.h.,  77 

How  many  of  these  values  did  you  read  correctly  from  the  graph? 

6.  What  per  cent  of  the  accidents  are  fatal  when  the  speed  of 
the  car  is  under  20  m.p.h.?  from  40  to  50  m.p.h.?  over  50  m.p.h.? 

7.  The  number  of  fatal  accidents  when  the  speed  of  the  car  is 
over  50  m.p.h.  is  what  per  cent  of  the  number  when  the  speed  is 
from  20-30  m.p.h.? 

8.  As  the  speed  increases,  what  change  takes  place  in  the  num- 
ber of  fatal  accidents? 

★9.  Make  a copy  of  the  graph  on  a large  poster  for  display. 
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FI  FVATIDMS  OF  WFATMFR  STATIONS  IN  PAMADA 
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ELEVATIONS  OF  WEATHER  STATIONS 


1 . What  is  the  title  or  caption  of  this  graph?  (Elevation  means 
“Height  above  sea  level.”) 

2.  This  graph  is  called  a vertical  bar  graph.  What  does 
vertical  mean?  How  does  a vertical  line  differ  from  a horizontal 


one? 

3.  The  numbers  along  the  vertical  lines  on  the  left  and  right  of 
the  graph  are  scale  values.  Reading  upward  from  the  bottom 
of  the  graph,  what  is  the  first  number  shown  on  the  scale?  How 
many  spaces  represent  this  number?  What  is  the  scale  value  of 
one  space? 

4.  Estimate  from  the  graph  the  elevations  of  the  weather 
stations  at;  Victoria;  Cranbrook;  Toronto;  Montreal;  Halifax. 

5.  The  elevation  at  Calgary  is  approximately  how  many  times 
that  at  Regina?  at  Winnipeg? 

6.  If  one  space  represented  100  on  a graph,  approximately  how 
many  spaces  would  be  needed  to  represent: 


a.  750  / c.  3278  6^  310  g.  2172  i.  10,490 

b.  1940  d.  147  f.  469  h.  1194  j.  9358 


7.  If  one  space  on  a graph  represents  50,  find  the  number, 
rounded  off  to  the  nearest  10,  when  the  number  of  spaces  used  is: 
64;  4|;  8^;  164;  7f;  124.  U 3 -0 
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ELEVATION  IN  FEET 


Average  Life  Span  of  Animals 

Dorothy  read  in  her  science  book  about  the  average  life  span  of 
various  animals.  She  found  that  the  average  length  of  life  is  as 
follows : 

Chimpanzee,  30  yr.  Giraffe,  28  yr.  Tiger,  19  yr. 

Elephant,  60  yr.  Man,  66  yr.  Tortoise,  150  yr. 

Dorothy  used  40  cardboard  disks  to  represent  the  life  spans  of 
these  animals.  She  did  not  have  enough  disks  to  let  1 disk  repre- 
sent 1 year  of  age  for  each  animal,  so  she  found  the  sum  of  the 
numbers  to  be  represented  and  divided  it  by  40.  The  quotient  is 
more  than  8,  but  less  than  9,  so  Dorothy  chose  10  as  a suitable 
scale  value.  She  used  the  scale  1 disk  = 10  years,  because  she 
did  not  have  enough  disks  to  use  the  scale  1 disk  = 8 years.  She 
had  enough  disks  to  use  the  scale  1 disk  = 9 years,  but  this  is  not 
a convenient  scale. 

1 . How  many  disks  would  Dorothy  need  to  show  the  ages  of  all 
of  the  animals  if  1 disk  represented  1 year? 

Dorothy  made  stacks  of  disks,  as  shown  below,  to  represent  the 
life  spans  of  the  animals. 

“ 10  YEARS 

IIHII  'ill  I 

■■  IP 

CHIMPANZEE  ELEPHANT  GIRAFFE  MAN 

2.  How  many  disks  represent  the  average  age  of  a chimpanzee? 
of  an  elephant?  of  a tortoise? 

3.  The  exact  ages  cannot  be  determined  from  the  stacks  of  disks 
representing  the  average  life  spans  of  giraffes,  men,  or  tigers. 
From  the  picture,  approximately  what  is  the  average  age  of  each 
of  these  animals? 

4.  After  Dorothy  made  the  graph,  she  decided  that  it  would 
look  better  if  the  stacks  of  disks  were  arranged  according  to  height. 
What  should  be  the  order  of  the  stacks  when  they  are  arranged 
according  to  height? 
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Points  to  Consider  when  Drawing  Bar  Graphs 


Graphs  are  used  so  frequently  in  our  daily  affairs  that  we  should 
be  able  to  draw  certain  kinds  of  graphs,  especially  bar  graphs. 
Let  us  discuss  the  steps  to  consider  in  making  bar  graphs  to  show 
the  average  life  spans  of  the  animals  given  on  page  174. 

A.  Decide  whether  the  bars  should  be  vertical  or  horizontal. 

1 . In  which  direction  should  the  bars  extend  to  show  the  heights 
of  objects?  the  lengths  of  rivers? 

2.  The  bars  may  be  either  vertical  or  horizontal  to  show  the  life 
spans  of  the  animals  given  on  page  174.  Why? 

B.  Use  graph  paper,  or  paper  which  is  cross  ruled,  so  as  to  form 
squares  or  equal  spaces. 

C.  Select  the  largest  number  to  be  shown  on  the  graph. 

3.  What  is  the  largest  number  to  be  shown  in  the  data  on  page 
174? 

D.  Round  off  large  numbers. 

4.  The  number  of  square  miles  in  Manitoba  is  246,512.  This 
number  should  be  rounded  off  to  250,000.  There  should  not  be  over 
two  figures  to  the  left  in  a number  to  express  its  exact  value  when 
the  number  is  to  be  represented  on  a graph.  Round  off  the  follow- 
ing numbers  to  be  shown  by  a graph:  43,750;  126,300;  7486; 
124,700;  9950;  39,750. 

E.  Decide  how  many  squares  are  to  be  used  to  represent  the 
largest  number.  There  should  be  a margin  on  both  the  left  and 
the  right  of  the  graph  paper. 

F.  To  find  the  approximate  scale,  divide  the  largest  number  to 
be  graphed  by  the  greatest  number  of  squares  that  may  be  used  in 
one  bar  of  the  graph. 

5.  If  a bar  graph  is  to  contain  not  more  than  16  squares  in  each 
bar,  would  10  be  a suitable  scale  to  use  when  the  largest  number 
to  be  graphed  is  1 54?  Show  why  this  scale  could  not  be  used  when 
the  largest  number  to  be  graphed  is  168. 

G.  Divide  each  number  to  be  graphed  by  the  scale  value  to  find 
the  number  of  squares  for  each  bar. 

-■  N 
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Things  to  Consider  in  Drawing  Bar  Graphs 

6.  When  the  scale  is  1 square  = 10  years,  how  many  squares 
are  needed  to  represent  150  years?  30  years? 

7.  If  1 square  = 10  years,  6.6  squares  are  needed  to  represent 
66  years.  It  is  difficult  to  show  .6  of  a square,  hence  we  round  off 
to  the  nearest  half  square,  making  a total  of  about  6j  squares  to 
represent  66  years.  Using  the  same  scale,  approximately  how  many 
squares  are  needed  to  represent  24  years?  38  years?  42  years?  56 
years?  63  years? 

H.  Draw  all  bars  the  same  width,  leaving  equal  spaces  between 
the  bars. 

I.  Leave  a narrow  margin  between  the  scale  line  and  the  first 
bar  on  the  graph. 

J.  It  is  usually  better  to  begin  the  scale  at  zero. 

K.  Unless  the  items  represented  are  in  a time  series,  arrange  the 
bars  according  to  height  or  length. 

L.  Give  the  graph  a title  or  a label. 

The  graph  below  shows  the  data  on  page  174. 

AVERAGE  LIFE  SPAN  OF  CERTAIN  ANIMALS 


0 20  40  60  80  100  120  140  160 

AVERAGE  AGE  IN  YEARS 

8.  Show  that  items  H,  I,  J,  K,  and  L have  been  considered  in 
making  the  graph  given  above. 

9.  Make  a copy  of  the  graph  with  vertical  bars  instead  of  hori- 
zontal bars. 
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Drawing  Bar  Graphs 


1 . The  number  of  gallons  of  gasoline  consumed  by  the  average 
car  on  a trip  of  1000  miles  at  different  speeds  is  as  follows: 

25  m.p.h.,  40  gal.  45  m.p.h.,  50  gal.  65  m.p.h.,  65  gal. 

35  m.p.h.,  45  gal.  55  m.p.h.,  55  gal. 

Show  these  facts  with  a bar  graph. 

2.  In  problem  1,  when  the  speed  increases  from  25  m.p.h.  to 
45  m.p.h.,  what  is  the  per  cent  of  increase  in  consumption  of  gaso- 
line? Make  a like  comparison  from  25  m.p.h.  to  65  m.p.h. 

3.  The  minimum  safe  altitude  for  flying  is  as  follows:  Over 
cities,  1 200  ft. ; over  open  country,  500  ft. ; over  open  water,  300 
ft.  Show  these  facts  with  a bar  graph. 

4.  The  maximum  depths  of  the  Great  Lakes  are  as  follows: 
Superior,  1,302  ft.;  Michigan,  923  ft.;  Ontario,  774  ft.;  Huron, 
750  ft.;  Erie,  210  ft.  Show  these  facts  with  a bar  graph  (HINT: 
Use  a vertical  bar  graph,  and  place  the  zero  line  at  the  top  rather 
than  at  the  bottom  of  the  graph.) 

5.  The  lengths  of  some  notable  rivers  in  this  country  are  as 
follows:  Mackenzie,  2635  mi.;  St.  Lawrence,  1900  mi.;  Saskatche- 
wan, 1205  mi.;  Churchill,  1000  mi.;  Fraser,  850  mi.  Show  these 
facts  with  a bar  graph. 

6.  The  braking  distance  for  a car  at  different  speeds  is  as  follows: 

20  m.p.h.,  22  ft.  " 50  m.p.h.,  139  ft. 

30  m.p.h.,  50  ft.  60  m.p.h.,  200  ft. 

40  m.p.h.,  88  ft.  70  m.p.h.,  272  ft. 

Show  these  facts  with  a bar  graph. 

★7.  During  the  first  half  of  this  century,  the  population  of  this 
country  was  as  follows : 


1901. . . . 

. . . .5,371,000 

1931. . . . 

. . . 10,377,000 

1911. . . . 

....  7,207,000 

1941. . . . 

. . .11,507,000 

1921. . . . 

. . . .8,788,000 

1951. . . , 

, . . . 14,009,000 

Show  these  facts  with  a bar  graph. 
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Practise  What  You  Have  Learned 


1.  6i 
2i 
ii 


2. 

zli 


3.  17)8642  4.  796 

X5.8 


5.  70,135 

-60,258 


6.  807  7.  .45  8.  76 

X409  X.3  X8j 


9.  .054  10.  9.36 

-.028  4.72 

2.85 


11.  3j  X 5i  = 

14.  8 gal.  3 qt. 

1 gal.  2 qt. 

5 gal.  3 qt. 

17.  36  = ?%  of  40 


12.  8i  ^ 3i  = 

15.7  1b.  4oz. 
-3  lb.  11  oz. 


18.  5 = ?%  of  4 


13.  15  .3  = 

16.  4 ft.  9 in. 

^ 

19.  33j%of  144  = 


Number  Quickies 

1 . What  per  cent  of  a yard  is  a foot? 

2.  What  per  cent  of  a bushel  is  a peck? 

3.  What  per  cent  of  a pint  is  a quart? 

4.  If  a car  moves  42  ft.  in  § second,  how  many  feet  will  it  move 
in  one  second? 

5.  If  ij  doz.  grapefruit  cost  $1.20,  what  is  the  cost  of  a dozen? 

6.  The  world’s  record  for  an  endurance  flight  is  1124  hours. 
Express  this  time  as  days. 

7.  The  record  in  problem  6 is  116  hours  more  than  the  previous 
record.  What  was  the  previous  record  in  hours?  in  days? 

8.  A bushel  of  flaxseed  will  produce  2j  gallons  of  oil.  How 
many  bushels  of  seed  are  needed  to  produce  10  gallons  of  oil? 

9.  It  takes  1^  lb.  of  unshelled  peanuts  to  make  1 lb.  of  shelled 
nuts.  A bushel,  which  is  equal  to  22  lb.  of  unshelled  peanuts,  will 
produce  how  many  pounds  of  shelled  nuts? 

10.  A car  uses  4 quarts  of  oil  for  each  1000  miles  of  travel. 
At  55  a quart,  what  is  the  cost  of  the  oil  a mile? 
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Arithmetic— With  and  Without  a Pencil 


State  what  process  or  processes  to  use  to  solve  each  of  the  follow- 
ing problems.  Then  supply  numbers  for  each  problem  and  solve  it. 

1 . When  the  weight  of  each  player  of  a basketball  team  is  given, 
how  is  it  possible  to  find  the  average  weight  of  the  five  players? 

2.  When  the  former  cost  and  the  present  cost  of  a coat  are  known, 
how  is  it  possible  to  find  the  per  cent  of  increase  in  its  cost? 

3.  A man  drives  his  car  a certain  distance.  If  he  knows  how 
many  gallons  of  gasoline  were  used,  how  can  he  find  the  average 
mileage  to  a gallon? 

4.  If  the  cost  of  a fractional  part  of  a dozen  oranges  is  known, 
how  do  we  find  the  cost  of  a dozen  oranges? 

5.  The  cost  of  a three-year  subscription  to  a magazine  is  less 
than  the  cost  of  three  one-year  subscriptions.  How  do  you  find 
the  per  cent  of  saving  in  the  cost  of  buying  a three-year  subscrip- 
tion instead  of  buying  three  one-year  subscriptions? 

6.  Two  girls  order  the  same  kind  of  sandwich  at  a lunch  counter, 
but  one  of  the  girls  has  a glass  of  milk  besides.  If  the  total  bill  is 
on  one  check,  how  is  it  possible  to  find  the  cost  of  a sandwich? 

7.  If  you  know  the  number  of  games  a team  won  and  lost,  how 
can  you  find  the  percentage  of  games  won? 

8.  If  you  know  the  number  of  pounds  of  milk  in  a gallon,  how 
can  you  find  the  number  of  pounds  of  milk  in  a quart? 

★ 9.  Give  the  facts  needed  to  solve  the  following  problems: 

a.  What  is  the  average  cost  of  a gallon  of  gasoline  used  on  a 
motor  trip? 

b.  What  are  the  weekly  earnings  of  a wage  earner  who  works 
6 hours  overtime? 

c.  If  a man  bought  a new  car  and  turned  in  his  old  car  as 
part  payment,  making  no  cash  payments,  how  much  did  he  still 
owe  on  the  new  car? 

d.  During  January  what  was  the  average  daily  attendance 
at  school  of  the  seventh  grade? 

e.  Find  the  cost  of  arithmetic  textbooks  for  a seventh  grade 
class  when  the  price  of  one  book  is  known. 
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The  Weather  Report  on  a Northern  Town 


1 . On  the  line  graph  above,  what  does  the  vertical  scale  repre- 
sent? At  what  value  does  this  scale  begin?  What  is  the  greatest 
value  shown  on  the  scale? 

2.  What  does  the  horizontal  scale  show? 

3.  How  many  degrees  does  one  square  on  the  vertical  scale 
represent? 

4.  What  is  the  average  temperature  in  April? 

Find  April  on  the  horizontal  scale.  From  this  point,  follow  the 
^vertical  line  until  it  cuts  the  graph.  (See  the  arrow.)  At  this 
point,  place  a ruler  or  a straight  edge  so  that  it  extends  in  the  same 
direction  as  the  horizontal  time  line.  (See  the  arrow.)  Read  the 
value  of  the  point  on  the  vertical  scale  to  which  the  arrow  points. 
This  value  is  the  average  temperature  for  April.  What  is  it? 

5.  In  which  month  is  the  average  temperature  the  lowest? 
Approximately  what  is  this  average  temperature? 

6.  In  which  month  is  the  average  temperature  the  highest? 
Approximately  what  is  this  average  temperature? 

7.  Approximately  what  is  the  average  temperature  in  Febru- 
ary? in  May?  in  October?  in  December? 

8.  In  which  month  is  the  average  temperature  50  degrees? 

Find  50  degrees  on  the  vertical  scale  and  follow  the  horizontal 

line  until  it  cuts  the  graph.  From  this  point  follow  the  vertical 
line  until  it  cuts  the  time  line.  Read  the  value  of  the  point. 

9.  In  which  month  is  the  average  temperature  9 degrees?  42 
degrees? 
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PER  CAPITA  CONSUMPTION 
OF  BUTTER  IN  CANADA 
IN  POUNDS 


HOW  MUCH 
BUTTER  DO 
YOU  EAT? 

The  graph  show§  the 
consumption  of  butter 
per  capita  in  this 
country  for  different 
years.  Per  capita  means 
the  average  amount  for 
each  man,  woman,  and 
child. 

1930  '3'5  '40  '45  'S'o 

1 . On  the  horizontal 

scale,  how  many  years  are  given  from  one  date  to  the  next  date? 

2.  Approximately  how  many  pounds  of  butter  were  consumed 
per  capita  in  1930?  in  1935?  in  1945?  in  1950? 

3.  Approximately  how  many  pounds  of  butter  were  consumed 
per  capita  in  1937? 

The  year  1937  is  not  written  on  the  horizontal  scale,  but  1935 
and  1940  are  given.  The  second  vertical  line  to  the  right  of 
1935  cuts  the  graph  at  the  point  which  represents  the  number 
for  1937,  or  approximately  32  pounds. 

4.  Approximately  what  was  the  per  capita  consumption  of 
butter  in  Canada  in  1933?  in  1939?  in  1944?  in  1948? 

5.  In  which  years  was  the  per  capita  consumption  of  butter 
32  pounds  or  more?  In  which  years  was  it  less  than  28  pounds? 

6.  A certain  brand  of  butter  sells  at  68^  for  a pound  package 
or  ‘ibi  for  a half-pound  package.  What  percent  of  the  cost  of  two 
half-pound  packages  may  be  saved  by  buying  the  pound  package? 

7.  The  price  of  a pound  of  butter  when  bought  by  the  half- 
pound  is  what  per  cent  more  than  the  price  when  bought  by  the 
pound  at  the  following  rates? 

a.  Pound,  bOjii;  half-pound,  31^  c.  Pound,  lOi',  half-pound,  ?>1  i 

b.  Pound,  64jif;  half-pound,  33jif  d.  Pound,  76  half-pound,  40^ 

8.  Find  the  missing  numbers:  a.  120%  of  64  = ? b.  1 1 = ? % 
of  20.  c.  25  = ?%  of  15.  d.  6%  of  840  = ? e.  450  = ? % of  360 
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RURAL  AND  URBAN  POPULATIONS  OF  CANADA 


1901  1911  1921  1931  194-1  1951 


RURAL  AND  URBAN  POPULATIONS  OF  CANADA 
IN  TOWN  OR  COUNTRY 

The  line  graphs  show  how  the  population  of  Canada  has  been 
distributed  between  rural  and  urban  areas  for  each  of  the  census 
years  since  1901. 

1 . How  many  people  does  one  space  on  the  vertical  scale 
represent? 

2.  What  does  the  black  line  represent?  the  red  line? 

3.  In  what  year  do  the  two  graphs  intersect  (cross)?  How 
many  people  lived  in  each  area  that  year? 

4.  Approximately  how  many  people  lived  in  rural  areas  in 
1901?  in  1911?  in  1941?  in  1949?  in  1951? 

5.  Approximately  how  many  people  lived  in  urban  areas  in 
1901?  in  1931?  in  1941?  in  1949?  in  1951? 

6.  What  percentage  of  the  total  population  lived  in  urban  areas 
in  1901?  in  1921?  in  1941?  in  1951? 

7.  On  the  whole,  what  does  the  graph  show  has  been  happening 
to  the  distribution  of  Canada’s  population  since  1901? 

Practise  Fractions  and  Per  Cents 

2.  ^ -4.  1^X3^=  5.  12-i-^  = 

3.  _ 3 

I ~ 6.  14  X f = 7.  I -f-  = 8.  I = ?% 

9.  6%  of  750  = 10.  24  = ?%  of  16  11.  125%  of  420  = 

12.  l%of345  = 13.  13  = ?%ofl3  14.  66§%  of  960  = 
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Drawing  Line  Graphs 


1 .  The  temperature  in  Sudbury  during  a 24-hour  period  in 
December  was  as  follows: 


12  Noon 

32® 

8 P.M. 

19® 

2 A.M. 

17® 

8 A.M. 

18' 

2 P.M. 

31® 

10  P.M. 

18® 

4 A.M. 

16® 

10  A.M. 

21' 

4 P.M. 

6 P.M. 

28® 

22® 

Midnight 

18® 

6 A.M. 

16® 

Noon 

24' 

Show  these  temperature  changes  by  a line  graph.  Express  the 
time  on  the  horizontal  scale  and  the  temperature  on  the  vertical 
scale.  Find  the  point  above  12  Noon  on  the  horizontal  scale  and 
opposite  32  on  the  vertical  scale.  Mark  this  point.  Next,  find 
the  point  to  represent  2 P.M.  and  31°.  Similarly,  find  the  other 
points  and  draw  the  graph. 

2.  Farmer  Olsen  received  the  following  average  prices  for  a 
dozen  eggs  during  the  months  of  a recent  year : 


January 

Hi 

April 

57i 

July 

60^ 

October 

7\i 

February  70^ 

May 

58i 

August 

63i 

November 

74i 

March 

65i 

June 

60i 

September 

66i 

December 

78i 

Show  these  prices  by  a line  graph.  Make  the  vertical  scale  in 
units  of  10^  and  extend  this  scale  to  include  80^.  Begin  the  graph 
for  January  at  the  point  to  show  72^. 

3.  On  a car,  brakes  that  are  65%  efficient  are  considered  satis- 
factory. If  a car  has  brakes  that  are  65%  efficient,  the  stopping 
distance  at  diflferent  speeds  on  a dry  hard  surface  after  the  brakes 
are  applied  is  as  follows : 

10  m.p.h.  6 ft.  30  m.p.h.  46  ft.  50  m.p.h.  128  ft. 

20  m.p.h.  21  ft.  40  m.p.h.  82  ft.  60  m.p.h.  217  ft. 

a.  Show  the  above  facts  by  a bar  graph. 

★b.  Show  the  same  facts  by  a line  graph. 

★c.  From  the  line  graph,  estimate  the  stopping  distance  when 
the  speed  of  the  car  is  35  m.p.h.;  45  m.p.h.;  55  m.p.h. 
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PREDICTED  ENROLLMENT  IN  ELEMENTARY  AND  HIGH  SCHOOLS 


The  people  of  Great  Rock  had  a study  made  to  determine  whether 
one  or  more  new  school  buildings  would  be  needed  within  the  next 
ten  years.  The  Superintendent  of  Schools  made  graphs  like  those 
given  above  to  show  how  the  school  population  could  be  expected 
to  change  from  1950  to  1960  in  kindergarten  (K)  and  the  first  six 
grades  and  in  Grades  7 to  12,  inclusive. 

The  present  school  buildings  of  Great  Rock  have  enough  room 
for  approximately  4600  pupils. 

Use  the  graph  to  answer  the  following  questions : 

1 . How  many  pupils  does  each  small  space  on  the  vertical 
scale  represent? 

2.  What  does  the  line  graph  nearest  the  bottom  represent?  the 
line  graph  in  the  middle?  the  line  graph  at  the  top? 

3.  The  year  in  which  it  is  expected  that  the  enrollment  of  a 
group  will  be  greatest  is  called  the  peak  year. 

a.  What  is  the  peak  year  for  grades  K-6?  What  will  be 
the  approximate  enrollment  for  that  year? 

b.  What  is  the  peak  year  for  grades  7-12?  What  will  be 
the  approximate  enrollment  for  that  year? 
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c.  What  is  the  peak  year  for  the  total  enrollment?  What 
will  be  the  approximate  enrollment  for  that  year? 

4.  Approximately  how  many  pupils  were  enrolled  in  school  in 
1950  in  grades  K-6?  in  grades  7-12?  in  all  grades? 

5.  Approximately  what  is  the  predicted  enrollment  in  1960  in 
grades  K-6?  in  grades  7-12?  in  all  grades? 

6.  Approximately  what  is  the  predicted  increase  in  school 
enrollment  from  1950  to  1960  in  grades  K-6?  in  grades  7-12?  in 
all  grades? 

7.  To  the  nearest  per  cent,  what  is  the  per  cent  of  increase 
predicted  for  the  population  in  each  group  from  1950  to  1960? 

8.  Great  Rock  is  a city  of  about  25,000  population.  Approxi- 
mately what  per  cent  of  the  population  was  in  school  in  1950? 

★9.  From  a study  of  the  graphs,  the  Superintendent  of  Schools 
recommended  that  a new  elementary  school  should  be  built  by 
1952  and  a new  high  school  by  1956.  Use  the  graphs  to  tell 
whether  you  agree  or  disagree  with  his  recommendations  and  why. 

Prepare  a talk  for  your  class  to  show  how  arithmetic  is  used 
in  planning  to  meet  the  school  building  needs  of  a community. 

★ll.  How  is  the  money  raised  to  pay  for  the  public  school  build- 
ings in  your  community? 


Courtesy  S.  B.  Coon  & Son  Toronto 


Checking  Your  Understanding  of  Our  Number 
System 

1 . How  many  places  to  the  left  of  ones’  place  is  thousands’ 
place? 

2.  How  many  places  to  the  right  of  ones’  place  is  thousandths’ 
place? 

3.  Use  the  digits  0,  2,  3,  and  8 and  write  the  largest  four-place 
number  in  which  8 is  in  the  ones’  place. 

4.  With  the  digits  1,  4,  7,  and  8,  write  the  largest  possible  four- 
place  number;  the  smallest  possible  four-place  whole  number. 
Find  the  difference  between  these  numbers.  Is  it  divisible  by  9? 

5.  In  each  number  below  find  the  missing  digit  that  will  make 
the  number  divisible  by  9 : 305?;  72?6;  4?81;  10,  34?. 

6.  How  many  places  and  in  which  direction  is  the  decimal  point 
in  a number  moved  to  divide  the  number  by  100?  by  1000? 

7.  If  each  number  in  the  example  on  the  right  is  45)  1 35 
multiplied  by  10,  how  is  the  size  of  the  quotient  affected? 

8.  If  the  decimal  point  is  moved  one  place  to  the 

right  in  each  of  the  two  numbers  in  the  example  on  4.25 

the  right,  by  what  number  is  the  product  of  the  two  X2.5 

given  numbers  multiplied? 

9.  The  2 in  246  is  how  many  times  as  much  as  the  2 in  462? 

1 0.  The  3 in  203  is  what  fractional  part  of  the  3 in  327? 

1 1 . The  5 in  .54  is  how  many  times  as  much  as  the  5 in  .145? 

12.  The  number  of  tenths  in  2 is  how  many  times  as  many  as 
the  number  of  tenths  in  .1? 

13.  How  many  hundredths  are  there  in  2.5?  in  .04?  in  0.25? 

14.  How  many  millions  are  there  in  5 billions? 

15.  Write  the  number  which  is  one  more  than  the  largest  four- 
place  number. 

16.  Write  a decimal  fraction  which  is  greater  than  .1  but  less 
than  .2. 

★17.  Write  a common  fraction  in  its  lowest  terms  with  a numera- 
tor of  2 which  is  less  than  J,  but  greater  than  J. 
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Checking  Your  Understanding  of  Per  Cent 


1 . Write  each  of  the  following  as  a per  cent : 

a.  .3  c.  1.4  e.  J g.  1 i.  f 

b.  .04  d.  .325  f.  I h.  1.01  j.  f 

2.  Write  each  of  the  following  as  a fraction  in  lowest  terms: 

a.  25%  c.  40%  e.  16%  g.  62^% 

b.  33§%  d.  37i%  f.  75%  h.  45% 

Find  the  missing  numbers  in  the  following: 


a be 


3.  12%  of  60  = ? 

110%  of  80  = ? 

20%  of  64  = ? 

4.  15  = ?%  of  60 

14  = ?%  of  42 

90  = ?%  of  45 

5.  10%  of  165  = ? 

100%  of  41  = ? 

200%  of  58  = ? 

6.  1%  of  450  = ? 

5 = ?%  of  40 

10  = ?%  of  16 

7.  3 = ?%  of  50 

8 = ?%  of  25 

3%  of  420  = ? 

8.  36  = ?%  of  12 

24  = ?%  of  30 

30  = ?%  of  24 

9.  102%  of  750  = ? 

37^%  of  96  = ? 

133§%  of  480  = ? 

10.  .70  = ?%  of  60 

35%  of  120  = ? 

8 = ?%  of  3 

^Just  For  Fun 


1 . The  Bank  of  Canada  issues  paper  bills  in  nine  denominations. 
What  are  they?  Find  out  the  answer  if  you  do  not  know. 

2.  Mr.  Harris  has  $64  in  paper  bills.  If  he  has  a total  of  four 
bills,  what  is  the  value  of  each  of  these  bills? 

3.  What  is  the  smallest  number  of  bills  of  our  money  that  have 
a total  value  of  $75? 

4.  An  explorer  faced  with  the  necessity  of  carrying  as  little 
weight  as  possible  finds  that  he  cannot  get  an  automobile  tire  which 
is  guaranteed  for  more  than  12,000  miles  of  travel.  He  knows  that 
his  expedition  will  take  him  a total  of  39,000  miles.  How  few  tires 
can  he  take  with  him  if  he  takes  a chance  on  having  no  mishaps 
and  assumes  that  the  tires  will  last  as  long  as  the  guarantee  states? 
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Getting  Ready  for  a Progress  Test  in  the 
Fundamentals 


I. 

Add: 

1.  3^ 

2.  73 

3. 

.45 

4. 

$ 9.45 

5 ^ 

0.  4 

4§ 

108 

.96 

1.38 

7 

8 

05 

4256 

.35 

0.98 

^6 

Zi 

39 

688 

.78 

14.67 

7.49 

16 

1 

_2_ 

6.  Find  the 

: sum  of  6 hr. 

32  ] 

min., 

1 hr.  15 

> min.,  and  49  min. 

II. 

Subtract : 

1.  7352 

2.  3072 

3. 

1037 

4. 

.736 

5.  14.35 

4698 

2095 

68 

.358 

9.55 

6.  16f 

7.  7i 

8. 

8i 

9. 

10.  .125 

Qi 

Zi 

Zi 

3 

4 

.075 

1 1 . Subtract  4 yd.  27  in. 

from  7 yd.  20  in, 

III. 

Multiply: 

1.  437 

2.  946 

3. 

716 

4. 

508 

5.  3004 

6 

8 

40 

90 

507 

6.  5.8 

7.  3.9 

8. 

4.7 

9. 

45j 

10.  56 

17 

2.4 

6 

_6i 

1 1 . 2i  X t 

= 12. 

X7^ 

L _ 

13.  1 

X 14f  = 

14.  Multiply  7 ft.  8 in.  by  3 

15.  6%  of  480 

= 

IV. 

Divide : 

1.  6)4325 

2.  7^561! 

3. 

17)8616  4. 

360)97432 

5.  2.5')T4 

6.  .15y9 

7. 

.02yT5 

8. 

16')9 

0 3.2 

y.  4 — 3 

= 10. 

60 

= 

11.7 

2 • ^3  “ 

12.  Divide  16  min.  45  sec.  by  3 13.  6 = ?%  of  24 
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Chapter  Test 


1 .  Define  or  illustrate  each  of  the  following : 


a. 

Caption  of  a graph 

e.  Picture  graph 

b. 

Horizontal  line 

f.  Scale  value 

c. 

Per  capita 

g.  Soil  erosion 

d. 

Peak  year 

h.  Vertical  line 

2.  With  what  does  the  above  graph  deal? 

3.  What  is  the  value  in  one  year  of  the  ice  cream  sold  at  the 
movies?  of  the  soft  drinks? 

4.  What  is  the  value  of  all  of  the  food  products  sold  at  the 
movies? 

5.  The  value  of  which  food  product  is  equal  to  almost  half  the 
value  of  all  products  sold  at  the  movies? 

6.  Using  400  million  dollars  as  the  value  of  all  foods  sold  at  the 
movies,  show  that  the  value  of  the  soft  drinks  sold  is  equal  to  1 1 % 
of  the  total  value ; show  that  the  value  of  the  ice  cream  sold  is  4% 
of  the  total  value. 

7.  The  number  of  pounds  of  butter  exported  by  Canada  during 
certain  years  is  given  below: 


1901. . 

. . . 16,336,000  lbs. 

1931. . 

...10,681,000  lbs. 

1911. . 

. ..  3,143,000  lbs. 

1941. . 

. ..  1,482,000  lbs. 

1921. . 

. . . 9,739,000  lbs. 

1951 . . 

. . . 544,000  lbs. 

Show  these  facts  by  a bar  graph. 


0 
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Progress  Test  in  the  Fundamentals 


Work  the  following  examples : 

1.  .346  2.  7003  3.  796  4.  7^  5.  .450 

(93)  .500  (12)  -56  (16)  X608  (5^)  -6#  (95)  -.428 

.875  

.688  6.  27)8234  7.  180)9104  8.  16^ 


(24) 

(28) 

(107) 

9. 

of  50  = 

10. 

2i  X li  = 

11. 

60  = 

(59) 

(63) 

(70) 

12. 

1 ^ oi  - 

2 . ^4  — 

13. 

14. 

.1  ^ .001  = 

(72) 

(73) 

(113) 

15. 

9 lb.  3 oz. 

16. 

1 pt.  10  fl.oz. 

17. 

3 hr.  35  min. 

(53) 

4 lb.  8 oz. 

(57) 

— 14  fl.oz. 

(67) 

X3 

1 lb.  10  oz. 

^ ’ 

18. 

46  = ?%  of  24 

19. 

5%  of  360  = 

20. 

104%  of  720 

(152) 

(136) 

(152) 

If  you  did  not  understand  how  to  solve  any  example,  turn  for 
explanation  of  the  process  to  the  page  number  in  parentheses. 

Those  Who  Made  No  Errors  on  the  Above  Test 

1 . A factor  of  a number  is  a whole  number  which  will  divide 
another  whole  number  without  a remainder.  Thus,  2 and  3 are 
factors  of  6 because  6 is  divisible  by  both  of  these  numbers.  Two 
factors  of  every  number  are  1 and  the  number  itself.  Not  including 
the  factors  1 and  the  number  itself,  give  all  the  factors  of  24 ; of  60 ; 
of  144. 

2.  The  Greeks  called  a number  which  is  equal  to  the  sum  of  all 
of  its  factors  (except  the  number  itself)  a perfect  number.  Show 
that  6 and  28  are  perfect  numbers. 

3.  Find  the  number  when  its  factors  (except  itself  and  1)  are  as 
follows : 

a.  2,  2,  and  2 c.  2,  2,  3,  and  5 e.  2,  2,  3,  3,  and  5 

b.  2,  3,  and  5 d.  3,  4,  5,  and  7 f.  2,  2,  3,  5,  and  5 
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^ Progress  Test  in  Problem  Solving 


Solve  the  following  problems.  If  you  are  unable  to  solve  a 
problem,  turn  for  help  to  the  page  indicated  on  the  right. 

1 . The  product  of  two  numbers  is  240.  If  one  of  the  numbers 

is  16,  what  is  the  other  number?  (24) 

2.  What  is  the  smallest  common  denominator  for  fractions 

having  denominators  of  4,  6,  and  10?  (48) 

O' 

3.  A tank  f full  contains  640  gallons.  How  many  gallons  will 

the  tank  hold  when  completely  full?  (77) 

4.  The  cost  of  dozen  oranges  is  $1.  At  that  rate,  what  is 

the  cost  of  a dozen  oranges?  ^ (70) 

5.  At  an  average  speed  of  50  m.p.h.,  how  many  minutes  will 

it  take  a car  to  travel  20  miles?  (59) 


6.  A piece  of  board  3 feet  long  is  cut  from  a board  10  feet  long. 

- What  per  cent  of  the  length  of  the  board  remains?  (149) 

7.  When  a bus  fare  increases  from  10^  to  13jzf,  what  is  the  per 

cent  of  increase?  (155) 

8.  If  a batter  makes  28  hits  in  95  times  at  bat,  what  is  his  bat- 


ting average? 


(109) 


9.  A family  finds  that  its  living  expenses  are  10%  higher  now 
than  a year  ago.  If  the  weekly  expenses  of  this  family  a year  ago 
were  $48,  what  should  the  weekly  expenses  be  now?  (149) 

1 0y  The  longest  bar  of  a bar  graph  is  not  to  contain  more  than 
^18  spaces.  If  the  largest  number  to  be  graphed  represents  $350, 
what  would  be  a suitable  scale  for  the  graph?  (1  space  = ? 
dollars.)  (175) 
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CHAPTER  VI 


Squares  and  Rectangles 


The  picture  on  the  facing  page  shows  part  of  Jack’s  study. 

1 . Point  out  five  squares  in  the  picture;  five  rectangles, 

2.  Squares  and  rectangles  are  plane  figures.  A plane  figure 
has  length  and  width  but  it  has  no  height  or  thickness.  Two  of 
the  objects  pictured  below  have  thickness;  hence,  they  are  not 
plane  figures.  Which  are  these  objects?  Name  the  plane  figures. 


3.  Squares  and  rectangles  have  square  corners.  When  two 
straight  lines  meet,  they  form  an  angle . Each  angle  at  one  of  the 
four  corners  of  a rectangle  is  a right  angle . Point  out  two  right 
angles  on  any  page  of  this  textbook. 

4.  How  many  of  the  sides  of  a square  are  equal? 

5.  Decide  which  of  the  following  are  true;  which  are  false. 

a.  All  rectangles  are  squares. 

b.  All  squares  are  rectangles. 

c.  If  a plane  figure  has  four  sides,  it  must  be  a rectangle. 

6.  Decide  which  of  the  following  are  right  angles; 


7.  Some  of  the  figures  given  below  contain  only  one  right  angle, 
some  contain  two  right  angles,  and  others  contain  no  right  angles. 
Give  the  number  of  right  angles  in  each  figure. 


Kinds  of  Lines 


A straight  line  is  the  shortest  distance  between  any  two  points. 
Lines  may  be  classified  as  follows : 


Straiqht  Lines 


Curved  Lines 


Broken  Lines 


1 . If  a string  is  stretched  tightly  between  two  points,  what  kind 
of  line  does  the  string  represent? 

2.  If  a string  is  hung  loosely  between  two  points,  what  kind  of 
line  does  it  represent? 

3.  If  a weight  is  attached  to  the  middle  of  the  loose  string,  what 
kind  of  line  does  the  string  then  represent? 

Lines  may  be  classified  according  to  their  position  as  shown  by 
the  following  pictures : 


Perpendicular  lines  form  right  angles  or  square  corners. 
Parallel  lines  are  the  same  distance  apart  at  all  points. 

Any, line  which  is  neither  vertical  nor  horizontal  is  oblique. 
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\\n  I 

a b c d e f q 

4.  With  regard  to  position,  what  kind  of  line  or  lines  is  shown 
in  a?  in  b?  in  c?  in  d?  in  e?  in  f?  in  g? 

5.  The  table  below  gives  certain  capital  letters  of  the  alphabet. 
Copy  the  table  and  put  a check  mark  in  the  columns  which  show 
the  kinds  of  lines  used  in  making  each  letter. 


Letter 

Kinds  of  Lines 

Horizontal 

Vertical 

Oblique 

Perpendicular 

Parallel 

A 

E 

H 

1 

L 

M 

T 

Z 

6.  The  figure  on  the  right  is  a rectangle  and  AC  A 
is  a diagonal.  We  represent  the  rectangle  by  the 
letters  at  the  square  corners.  Read  in  order  these 
letters  as  A B C D.  ® 

a.  Which  lines  are  horizontal?  vertical?  parallel? 

b.  Which  two  lines  are  perpendicular  to  AB? 

c.  Which  line  is  oblique? 

★7.  Prove  that  the  following  statements  are  true : 

a.  The  opposite  sides  of  a rectangle  are  equal. 

b.  Two  parallel  lines  never  meet. 

c.  Two  oblique  lines  may  be  parallel. 

d.  The  rails  of  a railroad  track  are  parallel. 

e.  It  is  possible  for  two  oblique  lines  to  form  a right  angle. 
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A line  has  no  fixed  length.  The  part  of  a line  between  any  two 
points,  such  as  AB,  is  called  a segment  When  we  speak  of  a line 
AB,  we  mean  the  segment  from  point  A to  point  B. 

1 . What  is  the  length  of  a side  of  one  of  the  large  squares  on  the 
graph  paper? 

2.  The  side  of  each  large  square  is  divided  into  how  many  equal 
parts?  What  is  the  length  in  inches  of  one  of  these  small  divisions? 

3.  To  the  nearest  tenth  of  an  inch,  what  is  the  length  of  the  line 

AB?  CD?  EF?  GH?  KL? 


4.  Draw  a line  3 inches  long. 

Select  any  convenient  point  on  your  paper  as  the  point  A. 
Place  the  edge  of  your  ruler  so  that  point  A will  be  at  one  of 
the  divisions  which  marks  an  inch.  From  this  point  draw  a 
3-inch  line  on  your  paper  along  the  edge  of  the  ruler.  Mark 
this  point  with  some  other  letter,  as  B.  Use  a pencil  with  a 
sharp  point. 

a.  Your  work  will  be  more  accurate  if  the  end  of  the  ruler  is 
not  placed  at  the  point  A.  Give  a reason  why. 

b.  Does  it  make  any  difference  if  the  point  B is  to  the  left  or 
to  the  right  of  point  A? 

5.  The  point  at  each  end  of  a line  should  be  marked  with  a very 
short  dash  at  right  angles  to  the  line.  If  the  point  is  made  with  a 
pencil  with  a blunt  point,  how  will  that  affect  the  accuracy  of  a 
measurement  of  the  length  of  the  line?  Measure 

the  length  of  the  line  on  the  right.  I * 
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1 . Estimate  the  length  of  the  line  AB.  Now  measure  the  line. 
How  much  in  error  was  your  estimation? 

2.  Rita  estimated  the  length  of  AB  to  be  5 inches.  What  was 
the  per  cent  of  error  in  her  estimation? 

AB  is  4 inches  long,  so  the  error  is  1 inch. 

5 = 25%.  The  per  cent  of  error  is  25%. 

If  Rita  had  estimated  3 inches,  the  per  cent  of  error  would,  like- 
wise, have  been  25%.  Show  this  fact. 

3.  Use  the  edge  of  your  ruler  that  is  not  scaled  and  draw  a line 
which  you  think  is  4 inches  long.  Now  measure  it.  Were  you 
able  to  estimate  the  length  with  an  error  of  not  more  than  25%?  If 
not,  repeat  the  experiment  until  you  are  able  to  draw  a line  which 
you  estimate  to  be  4 inches  long  that  will  be  within  an  error  of  25% 
of  the  intended  length. 

4.  Estimate  the  length  of  the  vertical  edge  of  this  page.  Now 
measure  it.  Was  your  estimation  within  an  error  of  25%  of  the 
page  length? 

5.  If  the  error  in  estimation  of  the  length  of  a line  is  to  be  not 
more  than  25%,  how  much  is  the  greatest  error  of  estimation 
allowable  in  estimating  the  length  of  a line  which  is  5 in.  long?  8 in. 
long?  10  in.  long?  1 ft.  long? 

6.  A line  is  to  be  drawn  24  inches  in  length.  What  is  the  per 
cent  of  error  of  the  intended  length  when  the  length  of  the  line 
drawn  is  22  in.?  27  in.?  20  in.?  26  in.?  30  in.? 

7.  Hold  your  hands  so  that  they  are  1 foot  apart  according  to 
your  estimation.  Have  someone  mark  the  distance  between  them 
on  your  desk  and  measure  the  estimated  distance.  What  is  the 
per  cent  of  error?  Repeat  the  experiment  until  you  are  able  to 
estimate  a foot  to  within  2 inches.  What  is  the  per  cent  of  error, 
when  the  error  in  a foot  is  2 inches? 
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We  Leam  to  Draw  Right  Angles 


We  know  that  two  lines  are  perpendicular  to  each  other  when 
they  form  right  angles.  The  sides  of  a rectangle  are  perpendicular 
to  each  other.  To  be  able  to  draw  a rectangle,  it  is  necessary  to 
know  how  to  draw  perpendicular  lines. 

Several  useful  drawing  tools  are  shown  above.  Many  students 
in  junior  and  senior  high  schools  use  these  tools  in  courses  in 
mechanical  drawing. 


1 . Point  to  a right  angle  on  the  triangle;  on  the  T-square. 


2.  Let  us  see  how  to  draw  a line  perpendicular  to  XY  at  the 
point  P. 


Place  the  square  corner  of  the  triangle  at  P so 
that  one  edge  falls  on  the  line  PY.  From  P along 
the  other  edge  of  the  triangle  draw  a line. 
Mark  any  point  O on  this  line.  The  line  OP  is 
perpendicular  to  XY. 

If  the  square  corner  of  the  triangle  is  at  P, 
but  the  edge  of  the  triangle  is  not  on  the  line 
PY,  will  the  line  OP  be  perpendicular  to  XY? 


3.  Draw  a line  MN  3 inches  long  and  mark  a point  P on  it 
which  is  2 inches  from  N.  At  P draw  a perpendicular  to  MN. 

4.  Draw  a rectangle  2 inches  wide  and  3 inches  long. 

Draw  a line  AB  which  is  3 in.  long.  At  A draw  a line  per- 
pendicular to  AB.  Do  the  same  at  B.  Measure  off  2 in.  on 
each  of  these  lines.  Mark  these  points  D and  C and  then 
connect  them.  ABCD  is  a rectangle  2 in.  by  3 in.  Measure 
the  line  CD.  It  should  be  3 inches  long.  Is  it? 

5.  Draw  rectangles  having  the  following  dimensions: 

a.  3 in.  by  4 in.  c.  2 in.  by  3j  in.  e.  1 J in.  by  2j  in. 

b.  3 in.  by  5 in.  d.  2j,in.  by  4 in.  f.  2 in.  by  2 in. 
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Practise  What  You  Have  Learned 


l.$  4.87  2. 

3.  47,013 

4.  9i 

5.  37i 

19.64 

2f 

-37,018 

3.98 

14- 

0.65 

6.  945 

7.  8)3025 

8.  16 

18.07 

^8 

X.38 

5.49 

9.  2j  X Ij  = 

10.  4-  2j  = 

11.  .1(^ 

12.  1 4- 

13.  7%  of  420  ^ 

14.  125%  of 

96  = 15. 

50  = ?% 

16.  From  24  min.  18  sec.  subtract  15  min.  44  sec. 


17.  Add:  4 ft.  7 in.,  3 ft.  8 in.,  and  1 ft.  10  in. 


Number  Quickies 

1 . When  a bus  fare  increases  from  10?f  to  15^,  what  is  the  per 
cent  of  increase? 

2.  When  a bus  fare  increases  from  20^  to  25^,  what  is  the  per 
cent  of  increase? 

3.  In  problems  1 and  2,  the  increase  in  fare  is  5^.  Why  is  the 
per  cent  of  increase  twice  as  much  in  problem  1 as  in  problem  2? 

4.  How  many  hundredths  are  there  in  2.7? 

5.  When  lemons  sell  at  the  rate  of  6 for  25^,  how  many  dozen 
can  be  bought  for  one  dollar? 

6.  A box  of  candy  contains  Ij  lb.  and  sells  for  $1.35.  What 
is  the  price  of  the  candy  per  pound? 

7.  A soldier  usually  takes  a step  or  pace  30  in.  long.  How 
many  paces  does  he  take  in  walking  a mile? 

8.  A pitcher  will  hold  2 quarts.  If  it  already  contains  46  fluid 
ounces  of  water,  how  much  more  water  will  it  take  to  fill  the  pitcher? 

^ 9.  A mill  is  one-thousandth  of  a dollar.  A cent  is  equal  to  10 
mills.  How  many  mills  does  it  take  to  equal  a dollar? 

10.  How  many  pieces  of  ribbon  I5  yd.  long  can  be  cut  from  a 
piece  of  ribbon  10  yd.  long? 

1 1 . How  many  eighths  are  there  in  5? 
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Reading  Scale  Drawings 


The  picture  shows  a ^cale  drawing  of  a table  for  playing  table 
tennis.  In  a scale  drawing,  an  inch  ("  = in.)  or  some  other  unit 
of  measure  represents  a certain  distance  on  the  drawing.  Thus, 
1 inch  may  represent  8'  ('  = ft.),  1 mile,  or  any  other  distance. 

1 . What  is  the  length  of  the  table?  the  width? 

2.  What  is  the  length  of  a net  used  in  table  tennis?  the  height? 

3.  What  is  the  distance  from  the  top  of  the  table  to  the  floor? 

4.  What  is  the  thickness  of  the  boards  on  the  table  top? 

5.  What  is  the  length  of  each  leg  of  the  table? 

6.  If  1"  = 2',  what  should  be  the  length  of  a drawing  to  show 
the  length  of  a table  for  table  tennis?  the  width?  the  length  of  the 

net?  the  height  of  the  net? 

7.  The  illustration  on  the  left  is  a scale 
drawing  of  a backboard  used  in  basketball. 
What  is  the  length  of  the  backboard?  the  width? 

8.  What  is  the  height  of  the  top  of  the 
basket  from  the  floor?  from  the  bottom  level 

t^FLooR  of  the  backboard. 

★9.  Measure  the  lines  that  represent  the  dimensions  of  the  back- 
board  and  determine  the  scale  used  in  making  the  drawing. 

★10.  With  a ruler  measure  the  diameter  (18")  of  the  basket. 
To  what  scale  is  the  diameter  drawn?  ^ 


Measuring  Flights 


Mr.  and  Mrs.  Russell 
live  in  Lethbridge, 
Alberta.  They  own  a 
small,  two-seated  air- 
plane. The  picture 
shows  some  of  the  trips 
they  made  on  weekends 
during  a recent  sum- 
mer. The  heavy  lines, 
drawn  to  scale,  repre- 
sent the  lines  of  flight 
from  Lethbridge  to 
other  towns  and  cities. 


7^a  U j 

1 . One  inch  on  the  map  represents  how  many  miles?  ^ 

2.  To  the  nearest  quarter  inch,  what  is  the  map  distance  from 
Lethbridge  to  Regina?  to  Saskatoon?  to  Lloydminster?  to  Edmon- 
ton? to  Calgary? 

3.  Use  the  scale  given  to  find  approximately  what  the  distance 
is  from  Lethbridge  to  Calgary;  to  Edmonton;  to  Regina. 

4.  At  an  average  ground  speed  (speed  at  which  airplane  passes 
a point  on  the  ground)  of  60  m.p.h.,  what  is  the  flying  time,  to  the 
nearest  hour,  from  Lethbridge  to  Calgary?  to  Lloydminster?  to 
Saskatoon? 


5.  Find  the  missing  numbers  in  the  table  below  when  the  ground 
speed  is  75  m.p.h.  and  the  scale  is  the  same  as  that  given  on  the  map. 


Actual 

Distance 

Map 

Distance 

Flying 

Time 

Actual 

Distance 

Map 

Distance 

Flying 

Time 

a 

200  mi. 

? 

? 

e 

? 

2f  in. 

? 

b 

325  mi. 

? 

? 

f 

? 

? 

4 hr. 

c 

225  mi. 

-? 

? 

9 

? 

? 

2ihr. 

d 

? 

in. 

? 

h 

? 

3f  hr. 
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A 


P Drawing  Rectangles  to  Scale 


The  illustration  shows  the  floor  of 
Tom’s  classroom  drawn  to  the  scale 
1"  = 10'. 

1 . Each  inch  on  the  graph  paper 
is  divided  into  how  many  equal 
parts?  What  distance  does  each 
small  division  represent? 

2.  What  is  the  length  of  the  class- 
room? the  width? 

3.  The  small  shaded  rectangle 
shows  the  surface  of  the  teacher’s 
desk  and  the  position  of  the  desk  in 
the  classroom.  What  are  the  actual 
dimensions  of  the  top  of  the  desk? 

4.  What  is  the  distance  in  the 
classroom  from  EF  to  AB?  from  EH 
to  AD? 

5.  A rectangular  garden  is  drawn  to  the  scale  1"  = 10'.  What 
are  the  dimensions  of  the  garden  when  the  dimensions  of  the  (iraw- 
ing  are  2.4"  X 3.5"?  3.8"  X 7.5"? 

6.  Make  scale  drawings  of  rectangles  with  the  following  dimen- 
sions to  the  scale  1"  = 10'. 

a.  30'  X 40'  b.  25'  X 36'  c.  18'  X 42'  d.  14'  X 24' 

7.  A rectangular  floor  is  drawn  to  the  scale  1"  = 8'.  What  are 
the  dimensions  of  a floor  when  the  dimensions  of  the  scale  drawing 
are  2^"  X 4j"?  3i"  X 4f"? 

8.  Make  scale  drawings  of  the  following  rectangles  to  the  scale 
of  1"  = 8'. 

a.  16'  X 24'  b.  20'  X 36'  c.  30'  X 40'  d.  12'  X 18' 

— 9.  A map  is  drawn  to  a scale  of  1"  = 50  mi.  What  should  be 
the  map  distance  between  two  cities  225  miles  apart? 

1 0.  Make  a scale  drawing  of  the  floor  of  your  classroom.  Use  a 
convenient  scale. 
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Another  Language; 
the  Formula 


Edith  wanted  to  know  the  length  of 
the  crepe  paper  needed  to  decorate 
the  edge  of  a square  table.  She  meas- 
ured and  found  that  each  side  was 
30  inches.  Then  she  added  30  + 
30  + 30  + 30  to  find  the  length  of 
the  paper  needed. 

1 .  What  was  the  distance  around 
the  table? 


2.  The  sum  of  the  lengths  of  the  sides  enclosing  a plane  figure  is 
its  perimeter.  What  is  the  perimeter  of  a 
square  having  a side  of  18  inches?  Which  of 
the  two  ways  for  finding  the  perimeter  is 
shorter? 

Rule : The  perimeter  of  a square  is  equal 
to  four  times  the  length  of  one  of  the  sides. 

It  is  possible  to  make  a formula  to  represent  the  rule, 
is  a short  way  to  write  a rule  in  mathematics. 

Let  us  use  p to  represent  perimeter  and  s to  represent  a side. 
Then  a formula  may  be  made  to  represent  the  rule. 


18  in. 
18  in. 
18  in. 
18  in. 
72  in. 


18  in. 
X4 
72  in. 


A formula 


Rule : The  perimeter  of  a square  is  equal  to  four  times  one  side. 
Formula:  p = 4 X 1 s 

or  p = 4s 


We  do  not  use  the  multiplication  sign  in  formulas.  Thus,  4s 
(four  s)  means  4 X Is  (one  s)  which  is  the  same  asls  + ls  + ls  + 
Is.  We  read  p = 4s  as  “p  = four  s.” 

3.  Use  the  formula  to  find  the  perimeter  of  an  8-inch  square. 


s = 8 p = 4s,  the  formula. 

p=?  p=4X8=32.  Put  8 for  s in  the  formula. 

The  perimeter  is  32  inches. 

4.  Use  the  formula  to  find  the  perimeters  of  squares  having 
sides  of:  16  in.;  7^ft. ; 9fft. ; 4fyd. ; 34.7  ft.;  28  yd.;  l|^  mi. 
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Two  Formulas  for  Finding 
the  Perimeter  of  a Rectangle 

Doris  needed  to  enclose  her  flower 
garden  with  wire  fence.  She  found  the 
number  of  feet  of  fencing  needed  by 
the  two  different  methods  shown. 
Which  method  seems  better?  Why? 

A 14  ft.  B 14  ft.  24  ft.  28  ft. 

24  ft.  X2  X2  + 48  ft. 

14  ft.  28  ft.  48  ft.  76  ft. 

24  ft. 

76  ft. 

1 . What  is  the  length  of  the  garden?  the  width? 

2.  Why  did  Doris  multiply  each  dimension  in  B by  2 and  then 
add  the  two  products? 

In  the  same  way  as  we  made  a formula  for  the  perimeter  of  a 
square,  we  can  make  a formula  for  the  perimeter  of  a rectangle. 

Rule : The  perimeter  of  a rectangle  is  equal  to  the  sum  of  its 
four  sides.  ^ 

Formula:  p = /+  w + / + w 

w 

3.  In  the  above  formula,  what  does 

the  p represent?  the  I?  the  w?  2 

4.  Which  of  the  two  solutions  Doris  gave  uses  the  formula 
p = /+  w+  /+w? 

If  we  use  the  second  solution  Doris  gave,  we  can  make  another 
rule  for  finding  the  perimeter  of  a rectangle. 

Rule:  The  perimeter  of  a rectangle  is  equal  to  twice  its 
length  plus  twice  its  width. 

Formula:  p = 2X/+2Xw 

or  p = 2/  + 2w 

5.  Show  that  the  first  formula,  p = /+  w4-/+w  means  the 
same  as  p = 2/  + 2w. 

Hint:  w means  1 w (one  w).  Iw  + Iw  = 2w,  just  as  1 ft.  + 
1 ft.  = 2 ft. 
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Using  the  Language  of  Formulas 

1 . Find  the  perimeter  of  a rectangle  24  inches  long  and  1 8 
inches  wide. 

/ = 24  p = 2/  + 2w,  the  formula 

w=18  p=2X24+2X18 

p = ? p = 48  + 36  = 84 

The  perimeter  is  84  inches. 

2.  In  problem  1,  find  the  perimeter  by  using  the  formula 
p = 2w  + 21.  State  this  formula  as  a rule.  What  effect  does 
interchanging  21  and  2w  in  the  formula  have  on  p? 

Use  the  formula  for  the  perimeter  of  a rectangle  to  find  the  per- 
imeters of  rectangles  having  the  following  dimensions. 


Length 

Width 

Length 

Width 

Length 

Width 

3.  15  ft. 

9 ft. 

6.  if  mi. 

i mi. 

9.  26.8  ft. 

18.5  ft. 

4.^  27  in. 

22  in. 

7.  17f  in. 

9f  in. 

10.  3.7  mi. 

1.4  mi. 

5.  14  yd. 

8 yd. 

8.  8§yd. 

5§  yd. 

1 1 . 42.6  in. 

25.9  in. 

12.  How  much  more  fencing  is  needed  to  enclose  a square  gar- 
^den  32  feet  on  a side  than  a rectangular  garden  24  feet  wide  and 
36  feet  long? 

★13.  The  length  of  a rectangle  is  twice  the  width.  If  the  width 
is  16  feet,  what  is  the  perimeter  of  the  rectangle? 

Practise  What  You  Have  Learned 

1.  § 2.  I 3.  384)19275 


- 5.  .36)9 

7.  2§  X 3i  = 8.  H-  5f  = 9.  .7  -f-  .01  = 

10.  120%of450  = II.  102%of86  = 12.  15%of690  = 

13.  30  = ?%of25  14.  4.8  = ?%of20  15.  175  =?%  of  125 

16.  Add:  4 hr.  38  min.,  9 hr.  21  min.,  and  1 hr.  55  min. 
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4.  408 

X307 


6.  .02')T5 


Preparing  a Lawn  for  Seeding 


Jack  is  helping  his  father  prepare  the  soil  for  seeding  a lawn. 
The  soil  has  to  be  treated  with  lime  before  the  seed  is  planted. 

The  directions  on  a bag  of  ground  lime  are  as  follows : 

1 pound  of  ground  lime  per  20  square  feet. 

Jack  asked  his  father  what  20  square  feet  means  and  was  told 
that  it  means  an  area  20  times  as  much  as  1 square  foot. 

The  square  on  the  left  shows  a square  inch. 
What  is  each  dimension  of  this  square?  A foot 
is  12  inches,  so  a square  foot  is  a square  which 
is  12  times  as  long  and  12  times  as  wide  as  a 
square  which  is  an  inch  on  a side.  It  contains 
144  square  inches. 

1 . On  the  blackboard  draw  a square  which  is  a foot  on  a side. 
The  area  of  the  square  is  1 square  foot  (1  sq.  ft.). 

2.  Measure  off  a square  an  inch  on  a side  within  the  square  you 
just  drew.  The  area  of  the  small  square  is  1 square  inch  (1  sq.  in.). 

Area  means  the  amount  of  space  that  a surface  covers.  The 
unit  of  measure  of  surface  is  a square. 

3.  On  the  blackboard  draw  a square  which  is  1 yard  on  a side. 
What  is  the  area  of  this  square? 

4.  If  each  side  of  the  small  squares  in  the 
rectangle  represents  1 inch,  how  many  square 
inches  are  there  in  one  row?  There  are  how 
many  rows?  What  is  the  number  of  square 
inches  in  the  rectangle? 

5.  Make  drawings  to  find  the  area  of  rectangles  having  dimen- 
sions of : 

a.  4 ft.  by  6 ft. 
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b.  8 in.  by  3 in. 


c.  5 in.  by  6 in. 


The  Formula  for  the  Area  of 


In  the  rectangle  on  the  right,  there  are 
5 squares  in  one  row  and  each  square  has 
an  area  of  1 square  inch.  Since  there  are 
5 square  inches  in  one  row,  there  is  a total 
of  15  square  inches  in  three  rows. 

The  number  of  squares  in  the  rectangle 
is  equal  to  the  product  of  the  number  of  units  of  length  in  the  two  di- 
mensions, expressed  in  the  same  unit  of  length,  such  as  feet  or  miles. 

Rule : The  area  of  a rectangle  is  equal  to  the  product  of  the 
number  of  like  units  of  length  and  width. 

Formula:  A = / X w 

"or  A = Iw 

1 . What  does  the  A represent?  the  F the  w? 

2.  On  page  206,  the  lawn  to  be  limed  is  40  feet  wide  and  50 

feet  long.  What  is  the  area  of  the  lawn? 

/ = 50  A = /w,  the  formula 

w = 40  A = 50  X 40 

A = ? A = 2000 


a Rectangle 


' 

jliiili 

5" 


The  area  of  the  lawn  is  2000  square  feet. 

3.  How  many  pounds  of  lime  are  needed  for  the  lawn?  (See 
page  206.) 

4.  Use  the  problem  above  to  show  that  the  formula  may  be 
written  A = w/  as  well  as  A = Iw. 

Find  the  missing  numbers  for  the  following  rectangles : 


5.  18  ft. 

6.  42  in. 

7.  14  yd. 

8.  15jft. 


12  ft. 
36  in. 
9 yd. 
84  ft. 


9.  3 mi. 
10.  15.4  in. 
11. 21.5  ft. 
12.  4.7  mi. 


w 

24  mi. 

8.5  in. 
15!8ft. 

3.6  mi. 


A 

? 

? 

? 


13.  Jack’s  father  sowed  grass  seed  on  the  lawn  shown  on  page 
206.  If  1 pound  of  seed  sowed  250  square  feet  of  lawn,  how  many 
pounds  of  seed  were  used? 
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Cars  Must  Be  Parked 
Somewhere 


A survey  of  many  cities  showed 
that  the  number  of  parking  spaces 
needed  for  cars  depends  upon  the 
kinds  of  business  there  are  in  a city. 
One  parking  space  is  needed  for 
each  of  the  following: 


Type  of  Structure  One  Space  for  Every 

Theater,  auditorium,  stadium  ....  7 seats 

Retail  business 400  square  feet 

Office  building 460  square  feet 

Industrial  building 750  square  feet 

Hotel 4 guest  rooms 

Apartment 1 J units 


1 . A theater  has  a seating  capacity  of  840.  At  the  rate  given 
above,Tiow  many  parking  spaces  are  needed  for  the  theater? 

2.  A football  stadium  has  a seating  capacity  of  35,000  and  it 
provides  3750  parking  spaces.  According  to  the  table  given  above, 
how  many  more  parking  spaces  are  needed? 

3.  A department  store  has  four  floors  with  20,000  square  feet  on 
each  floor.  How  many  parking  spaces  are  needed? 

4.  A 23-story  office  building  has  5200  square  feet  on  each  floor. 
How  many  parking  spaces  are  needed? 

5.  A unit  in  an  apartment  building  is  the  space  for  a family. 
How  many  parking  spaces  are  needed  for  an  apartment  building 
which  houses  24  families?  36  families?  60  families?  90  families? 

6.  An  apartment  building  has  30  parking  spaces.  If  the  building 
houses  54  families,  how  many  more  parking  spaces  are  needed? 

7.  A hotel  provides  a parking  space  for  each  4 guest  rooms. 
There  are  75  parking  spaces.  How  many  guest  rooms  are  there? 
'A' 8.  A large  two-story  industrial  building  is  675  feet  long  and  250 
feet  wide.  How  many  parking  spaces  are  needed  for  this  building? 


Practise  What  You  Have  Learned 


1.7i 

2.  7§ 

3.  48 

4.  602 

5.  40,321 

2f 

zli 

X7f 

X308 

-20,546 

4 i 
^ 2 

9^  6.  .5>4  7.  1.8)?72  8.  365)17492 


9.  3j  X 5|  = 10.  7J  X 6|:  = 

11.  i - If  = 

12.  3%ofl08  = 13.  102%  of  780  = 

14.  16  = ?%  of  60 

15.  7 hr.  3 min.  16.  9 lb.  7 oz. 

— 4 hr.  55  min.  X4 

>7.  2)  9 ft.  8 in. 

/ 

Number  Quickies 

'^1 . What  is  the  cost  of  a dozen  grapefruit  at  the  rate  of  3 for  28^? 

2.  A crate  contains  156  oranges.  What  is  their  value  at  48^ 
a dozen? 

3.  Express  3 hr.  24  min.  as  hours;  as  minutes. 

4.  How  many  fourths  are  there  in  1^? 

5.  The  sum  of  two  numbers  is  88.  If  one  of  the  numbers  is 
26j,  what  is  the  other  number? 

At  the  rate  of  3 pounds  for  25^,  find  the  cost  of  a bushel  of 
apples^- weighing  45  pounds. 

7^  At  a rate  of  45  m.p.h.,  how  many  minutes  will  it  take  to 
travel  30  miles? 

8.  If  a car  travels  8 miles  in  12  minutes,  what  is  its  rate  in  miles 
an  hour? 

9.  What  is  the  average  of  70,  72,  78,  and  84? 

1 0.  The  average  of  three  numbers  is  86.  If  two  of  the  numbers 
are  78  and  88,  what  is  the  third  number? 

1 1 . A watch  loses  1 minute  in  a day.  It  loses  one  minute  out  of 
how  many  minutes? 

12.  Use  the  digits  3,  5,  8,  and  9,  and  write  the  largest  possible 
four-place  number  in  which  9 is  in  the  tens’  place. 

- h 
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The  Area  of  a Square— in  Formula 


1 .  What  is  the  formula  for  the  area  of  a 
rectangle? 

In  a square,  length  and  width  are  the 
same.  Because  I and  w are  the  same  in  a 
square,  we  can  use  / in  place  of  w or  w in 
place  of  I in  the  formula  A = /w.  Then  the 
formula  becomes  A = / X /,  or  A = w X w. 
If  we  let  s represent  the  side  of  a square,  the 
formula  for  the  area  of  a square  is 

A = s X s or  A = s^. 

The  ^ shows  that  s is  to  be  multiplied  by  itself,  means  s X s. 
If  s is  3,  the  area  is  3 X 3,  or  9.  is  read,  “s-square.” 

2.  Find  the  area  of  squares  having  the  following  dimensions: 

a.  1 in.  c.  2.5  yd.  e.  7.8  ft.  g.  1.4  mi. 

b.  5 ft.  d.  0.6  mi.  f.  14.6  in.  h.  in. 

3.  Find  the  perimeters  of  the  squares  in  problem  2. 

4.  A square  has  a perimeter  of  12  inches.  What  is  the  area  of 
the  square?  (A  side  of  a square  is  J of  the  perimeter.) 

5.  Find  the  area  of  squares  having  perimeters  of  24  ft.;  18  ft.; 
36  yd.;  2 mi.;  16  in.;  40  ft. 


Magic  Squares 

1 . How  many  cells  are  there  in  a magic  square  when  the  number 
o*f  cells  on  a side  is  3?  4?  5?  6?  7?  8? 

★2.  Find  the  missing  numbers  in  the  magic  squares  given  below: 


A 


13 

? 

7 

? 

8 

? 

14 

9 

19 

5 

12 

15 

? 

16 

18 

9 

B 


1 

1 

? 

6 

4 

? 

? 

5 

2 

6 

3 

3 

7 

1 

2 

? 

4 

12 

1 

li 

li 

? 

3 

C 


? 

0.7 

? 

1.9 

0.5 

1.8 

1.1 

0.6 

1.7 

? 

? 

1.2 

0.8 

1.3 

1.6 

? 

Finding  Areas  of  Figures 


1 . Bob  lives  in  a house  located  on  a corner 
lot.  Fig.  A shows  the  dimensions  of  the  side- 
walk Bob  has  to  shovel  when  it  is  covered  with 
snow.  What  is  the  area  of  this  sidewalk?  (Do 
not  include  the  area  of  the  corner  twice.) 

2.  Fig.  B is  a scale  drawing  of  the  two  con- 
crete runways  to  a garage  and  the  concrete 
strip  in  front  of  the  garage. 


a.  What  is  the  area  of  the  two  concrete 

runways? 

b.  What  is  the  area  of  the  concrete  strip? 

c.  At  65^^  a square  foot,  what  was  the 

cost  of  making  the  driveway  and 
the  strip? 

3.  Fig.  C shows  a square  metal  washer  from 
which  a 2.5-inch  square  has  been  cut  out. 
What  is  the  area  of  the  washer  (the  shaded 
part)? 

4.  Fig.  D is  a flower  bed  which  is  surrounded 
by  a walk. 


a.  What  is  the  area  of  the  large  rectangle? 

b.  What  is  the  area  of  the  flower  bed? 

c.  What  is  the  area  of  the  surrounding 

walk? 


D 


5.  According  to  certain  building  standards,  the  window  area  of 
a living  room  in  a house  must  not  be  less  than  10%  of  the  floor 
area.  Find  the  least  amount  of  window  area  to  meet  these  building 
standards  for  living  rooms  having  the  following  dimensions : 


h 


a.  12  ft.  by  15  ft. 

b.  13  ft.  by  20  ft. 

c.  9 ft.  by  15  ft. 


d.  16  ft.  by  21  ft. 

e.  14  ft.  by  18  ft. 

f.  18  ft.  by  25  ft. 
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Building  a Table  of  Square  Measure 


1.  Draw  a square  12  inches  on  a side.  Divide  the  square  into 
1-inch  squares.  How  many  square  inches  are  there  in  a square 
foot? 

2.  On  the  blackboard  draw  a square  a yard  on  each  side. 
Divide  the  square  into  1-foot  squares.  How  many  square  feet 
are  there  in  a square  yard? 

A rod  is  equal  to  16  J feet.  Measure  a distance  of  a rod  on 
me  floor  of  your  classroom.  Estimate  the  number  of  rods  in  the 
length  of  your  school  building.  Mark  off  a square  rod  on  the 
floor  of  your  classroom  or  on  your  playground. 

4.  How  many  yards  are  there  in  a rod? 

5.  How  many  square  yards  are  there  in  a square  rod? 

6.  The  acre  is  used  to  meas- 
ure large  areas  of  land.  Origi- 
nally, an  acre  was  the  area  of  a 
rectangular  plot  that  a plow- 
man could  plow  with  oxen  in  a 
day,  as  shown  on  the  left. 
What  is  the  length  of  the  plot? 
the  width?  the  area  in  square 
rods? 

7.  The  length  of  this  plot  is 
a furlong.  (Originally,  this 

was  the  length  of  the  furrow  the  plowman  should  be  able  to  plow 
without  resting  the  oxen.)  A furlong  is  what  fractional  part  of  a 
mile?  (320  rd.  = 1 mi.). 

Show  that  a square  field  a furlong  on  a MO  X 40 
side  (40  rd.  by  40  rd.)  contains  10  acres,  y 150 


8.  Find  the  length  in  feet  of  the  rectangle  shown  above  which 
represents  an  acre.  Find  the  width.  Show  that  there  are  43,560 
square  feet  in  an  acre. 

9.  A farmer,  to  approximate  an  acre,  paces  off  a square  69 
paces  on  a side.  He  makes  a pace  of  about  1 yard.  Show  that  the 
area  of  the  plot  he  measures  will  be  approximately  an  acre. 
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1 0.  Select  the  best  answer  to  the  following  problem;  A building 
lot  is  60  ft.  by  100  ft.  The  number  of  lots  of  this  size  needed  to 
make  an  acre  is:  4,  5,  6,  7,  8. 

1 1 . Since  there  are  320  rods  in  a mile,  how  many  square  rods 
are  there  in  a square  mile? 

12.  You  found  that  there  are  160  square  rods  in  an  acre.  How 

, . ^ /320  X 320 

many  acres  are  there  m a square  mile.'^  I 

13.  A section  of  land  is  a square  which  is  a mile  on  each  side. 
If  a farmer  has  a farm  containing  J section,  how  many  acres  are 
there  in  the  farm? 


14.  Copy  the  table  which  follows.  From  the  problems  on  page 
212  and  on  this  page,  supply  the  missing  amounts.  Check  your 
answers  with  the  table  given  at  the  end  of  this  text. 


? square  inches  (sq.  in.) 
? square  feet 
? square  yards 
or 

? square  feet 
? square  rods 
? acres 


1 square  foot  (sq.  ft.) 

1 square  yard  (sq.  yd.) 

1 square  rod  (sq.  rd.) 

1 acre  (A.) 

1 square  mile  (sq.  mi.) 


Practising  Percentage 

1.  Express  as  per  cents:  a.  f b.  ij  c.  1.6  d.  .03  e.  2. 

2.  Express  as  fractions  in  lowest  terms:  a.  60%  b.  5% 

c;  66f%  d.  45% 

3.  Find  the  missing  numbers  in  each  of  the  following: 

a.  4%  of  75  =?  d.  20  = ?%  of  80  g.  400  = ?%  of  250 

b.  110%  of  90  =?  e.  60  = ?%  of  40  h.  3 = ?%  of  75 

c.  17%  of  200  =?  f.  5 = ?%of20  i.  102%  of  450  =? 

4.  What  is  20%  more  than  80?  20%  less  than  80?  -s 

5.  What  is  100%  more  than  75? 

6.  What  is  150%  more  than  60?  % — 
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Parts  of  a Circle 


When  we  speak  of  a 4-inch  square,  we  mean 
a square  4 inches  on  a side.  When  we  speak  of 
a 4-inch  circle,  we  mean  a circle  which  has  a 
diameter  of  4 inches.  The  diameter  is  a 
straight  line  drawn  through  the  center  of  the 
circle  which  cuts  the  circle  in  two  points. 
The  length  of  the  line  forming  the  circle  is 
called  its  circumference 

A circle  is  usually  drawn  with  a pair  of  com- 
passes as  illustrated  on  the  left. 

1 . What  letter  represents  the  center  of  the 
given  circle? 

2.  A radius  is  a line  connecting  the  center 
with  any  point  on  the  circumference.  What  is 
the  radius  of  the  given  circle?  the  diameter? 

3.  AO  and  OB  are  called  radii  (plural  of 
radius) . A radius  is  what  part  of  a diameter? 
Name  3 radii  of  the  circle  shown. 


4.  Any  part  of  the  circumference  of  a circle  is  an  arc.  Name  two 
arcs  on  the  circle. 

5.  The  large  arc  AB  is  a semicircle.  Since  “semi”  means  half, 
what  is  a semicircle? 


Drawing  a Circle 


1 . Draw  a circle  having  a diameter  of  3 
inches. 


Open  the  compasses  1 J in.,  as  shown. 
Then  select  a point  O on  your  paper. 
Place  the  sharp  point  of  the  compasses  at 
O and  swing  the  arm  containing  the  pen- 
cil until  you  make  a complete  rotation  of 
the  compasses. 

Draw  the  circle  according  to  the  direc- 
tions. 
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2.  Why  are  the  compasses  opened  1 J inches  and  not  3 inches  to 
draw  a 3-inch  circle? 

3.  Draw  a circle  having  a diameter  of  4 in.;  3^  in.;  in. 

4.  What  is  the  length  of  a radius  in  each  circle  in  problem  3? 


5.  Make  a copy  of  each  of  the  designs  shown  above. 

6.  Circles  which  have  the  same  center  are  called  concentric 
circles.  Below  are  concentric  circles  with  numbers  written  along 
the  diameters,  as  1,  2,  3,  4,  21, 

22,  23,  and  24.  It  is  possible  to 
arrange  numbers  along  different 
diameters  so  that  the  sum  of 
these  numbers  is  the  same,  thus 
making  a magic  circle. 

a.  What  is  the  sum  of  the 
numbers  along  each  diameter 
of  the  largest  circle? 

b.  What  number  would 
have  to  be  written  at  the  center 
of  the  circles  to  have  a sum 
equal  to  125?  to  148? 

c.  What  is  the  sum  of  the 
numbers  on  each  circumference? 

★7.  Draw  three  concentric  circles  having  diameters  of  2 inches, 
3 inches,  and  4 inches.  Prove  that  the  circumference  of  the  4-inch 
circle  is  twice  the  circumference  of  the  2-inch  circle;  that  the  cir- 
cumference of  the  3-inch  circle  is  three-fourths  the  circumference 
of  the  4-inch  circle.  (Use  ir  = 3.14.) 
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Kinds  of  Angles  ^ 

You  have  found  that  a rectangle  has  square  corners  and  that 
each  square  corner  is  called  an  angle.  Whenever  two  straight 
lines  meet,  they  form  an  angle.  We  shall  learn  more  about  how 
angles  are  formed. 

Close  your  compasses,  hold  one  of  the  arms  firm  and  open  the 
other  arm  as  shown  above.  The  one  arm  pivots,  or  turns,  in  a plane 
about  the  point  at  which  the  two  arms  are  fastened.  The  amount 
of  turning  made  by  one  of  the  arms  about  the  point  at  which  the 
two  arms  are  joined  is  an  angle.  An  angle  is  the  amount  of  turn- 
ing or  rotation  in  a plane  about  a point. 

We  shall  study  four  different  kinds  of  angles. 


1 . A right  angle  is  formed  by  two  lines  which  are  perpendicular 
to  each  other.  In  what  two  figures  are  all  angles  right  angles? 

2.  An  acute  angle  is  less  than  a right  angle.  Draw  an  acute 
angle. 

3.  A straight  angle  is  an  angle  whose  sides  form  a straight  line. 
A diameter  forms  what  kind  of  angle  at  the  center  of  the  circle? 

4.  An  obtuse  angle  is  greater  than  a right  angle,  but  less  than 
a straight  angle.  Draw  an  obtuse  angle. 

5.  The  arms  of  the  compasses  above  form  what  kind  of  angle 
in  A?  in  B?  in  C? 

6.  Use  your  compasses  to  prove  that  it  is  possible  to  draw  a 
circle  when  the  arms  of  the  compasses  form  an  acute  angle ; a right 
angle;  an  obtuse  angle. 

7.  In  problem  6,  which  circle  will  be  largest? 
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How  to  Read  an  Angle 

There  are  three  different  ways  to  label  and  to  read  an  angle. 


We  read  the  first  angle  as,  “Angle  AOB.”  The  letter  at  the 
vertex  of  the  angle  (point  at  which  the  two  sides  meet)  is  always 
given  between  the  letters  at  the  ends  of  the  sides. 

In  the  second  illustration,  a capital  letter  is  written  at  the  vertex 
of  the  angle.  We  read  the  angle  as,  “Angle  A.” 

The  third  illustration  shows  how  to  label  an  angle  with  a small 
letter  placed  between  the  sides  near  the  vertex.  A number  may 
be  used  instead  of  a letter.  We  read  the  angle  as,  “Angle  d.” 

1 . Name  each  of  the  following  angles  and  tell  the  kind  it  is. 


2.  In  the  figure  on  the  right,  read 
the  names  of  four  acute  angles ; 
three  obtuse  angles;  two  right  an- 
gles; one  straight  angle. 


Practise  What  You  Have  Learned 


l.$  7.46  2. 

39.25 
28.49 
0.78 
3.95 
4.88 

8.  2i  X 5^  = 

11.  100  X 3.8  = 

/ 


if 

3.  74,306 

-19,208 

;1 

>3 

If 

5.  347 

\/OOQ 

9.  4j  X 5i  = 

12.  3.5  X 3.4  = 


4.  180)75602 

6.  18f  7.  76 

X4f 

10.  li  f = 


2 


13.  1 .001  = 
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The  Unit  Used  for  Measuring  Angles 

To  measure  distance,  we  use  such  units  of  measure  as  an  inch, 
a foot,  or  a mile.  We  call  these  line  or  linear  units  of  measure. 
The  unit  of  area  is  a square.  The  unit  of  measure  of  angles  is 
the  degree.  There  are  360  degrees  in  a circle,  so  one  degree  (1°)  is 

3^  of  a circle.  Point  to  1°  at  the 
center  of  the  circle  on  the  left. 

In  the  circle,  the  diameters  AC 
and  BD  are  perpendicular  to  each 
other. 

1 . What  kind  of  angle  is  AOB? 

2.  According  to  the  drawing,  how 
many  degrees  are  there  in  angle 
AOB?  Therefore,  how  many  de- 
grees are  there  in  a right  angle? 

3.  The  number  of  degrees  in  a 
right  angle  is  what  fractional  part  of  the  degrees  in  a circle? 

4.  Into  how  many  parts  do  the  two  perpendicular  diameters 
divide  the  circle?  How  many  equal  arcs  are  there?  Name  them. 
How  many  degrees  are  there  in  each  arc? 

5.  From  the  above  questions,  you  found  that  there  are  90°  in 
angle  AOB  and  90°  in  arc  AB  and  in  arc  CB.  How  many  degrees 
do  you  think  there  are  in  angle  COB?  What  are  several  ways  you 
could  use  to  find  the  answer? 

6.  Name  a straight  angle  in  the  figure  given  above.  How  many 
degrees  are  there  in  a straight  angle? 

7.  One  degree  is  what  part  of  a right  angle?  of  a straight  angle? 
★8.  Prove  that  the  following  statements  are  true. 

a.  All  right  angles  are  equal. 

b.  A straight  angle  is  equal  to  two  right  angles. 

c.  An  angle  of  200°  is  an  obtuse  angle. 

d.  An  angle  of  1°  is  an  acute  angle. 

e.  The  sum  of  two  acute  angles  may  be  more  or  less  than  90°. 

f.  The  sum  of  a right  angle  and  an  acute  angle  is  always  less 

than  180°. 


D 
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Learning  How  to  Measure  an  Angle 

Just  as  we  can  use  a ruler  to  measure  distance,  we  can  use  a 
protractor  to  measure  an  angle.  The  two  scales  on  a protractor 
are  called  the  outer  and  inner  scales.  The  inner  scale  is  the  one 
closer  to  the  center. 

1 . What  fractional  part  of  a whole  circle  is  the  arc  of  a protractor? 

2.  On  which  of  the  scales  on  the  right  side  of  the  protractor  is 
the  zero  point? 

3.  At  each  numbered  point  on  the  protractor,  there  are  two 
numbers  written  except  at  one  point.  Which  point  is  it?  What 
is  the  sum  of  the  two  given  numbers  at  any  point? 

4.  How  many  degrees  are  there  in  angle  AOC  shown  above? 
How  do  you  know  which  scale  to  use?  If  you  read  the  number  on 
the  outer  scale  at  C,  how  many  degrees  are  there  in  the  angle?  How 
do  you  know  that  angle  AOC  cannot  contain  120°? 

5.  Which  angle  contains  120°?  How  do  you  know  that  this 
angle  cannot  be  60°? 

6.  Find  the  arrowhead  on  the  horizontal  part  of  the  protractor. 
The  point  at  the  arrowhead  is  always  placed  at  the  vertex  of  the 
angle. 

7.  The  zero  point  of  the  protractor  always  falls  on  one  side  of  the 
angle.  It  falls  on  which  side  of  angle  AOC?  of  angle  BOC? 

8.  What  does  the  long  line  represent  which  is  midway  between 
any  two  numbers  written  on  the  arc  of  the  protractor? 

9.  Use  the  outer  scale  on  your  protractor  and  locate  the  follow- 
ing: 15°,  27°,  51°,  88°,  137°,  163°.  Locate  the  same  numbers  on 
the  inner  scale. 
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Measuring  and  Drawing 
Angles 


1 .  Draw  an  angle  of  50°. 

Draw  a line  AB  and  mark 
some  point,  as  A,  as  the 
vertex  of  the  angle.  Place 
the  arrowhead  of  the  protractor  at  A.  Be  certain  that  the  zero 
point  of  the  protractor  falls  on  AB.  From  0 follow  the  scale  to  50° 
and  mark  a point  C opposite  50°.  Connect  point  C with  point  A. 
Angle  CAB  is  50°. 

2.  Must  the  point  A be  at  the  end  of  the  line  you  drew?  Why? 

3.  Draw  an  angle  of  75°;  of  90°;  of  112°;  of  164°. 

4.  What  kind  of  angle  is  each  angle  in  problem  3? 

5.  Use  your  protractor  to  measure  the  num- 
ber of  degrees  in  angle  O.  If  the  sides  of  the 
angle  do  not  extend  to  the  arc  of  the  protractor, 
place  the  zero  line  on  the  protractor  along  the 
line  OA.  Then  place  your  ruler  along  the  line 
OB.  Read  the  point  at  which  the  edge  of  the 

ruler  touches  the  protractor. 

6.  Draw  an  angle  of  70°.  Draw  another  angle  of  70°  with 
longer  sides.  Show  that  the  length  of  the  sides  does  not  affect  the 
size  of  the  angle. 

7.  Measure  the  number  of  degrees  in  each 
angle  of  the  triangle.  The  small  square  at 
angle  B indicates  what  kind  of  angle? 

8.  What  is  the  sum  of  the  angles  in  the  tri- 
angle? If  your  measurement  is  accurate,  the 
sum  should  be  180°.  Draw  a triangle  and 
measure  the  angles.  Show  that  their  sum  is  1 80°. 

9.  Use  a protractor  and  a ruler  and  draw  rectangles  having 
the  following  dimensions : a.  2"  X 2"  b.  if"  X 2^" 

^10.  Draw  a line  AB  2 inches  long.  At  A,  draw  an  angle  of  54° 
and  at  B,  draw  an  angle  of  73°.  Extend  the  sides  until  they  meet 
at  C.  What  kind  of  figure  is  formed?  Measure  angle  C. 
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Bisecting  a Line 


Dick  had  a glass  rod  inches  long  which  he  wished  to  divide 
into  two  equal  parts.  He  divided  5^  by  2 and  then  he  measured 
with  a ruler  to  find  the  midpoint  (half  the  length)  of  the  rod.  A 
line  is  bisected  when  it  is  divided  into  two  equal  parts. 

1 . What  was  the  length  of  each  piece  of  the  bisected  glass  rod? 

2.  Draw  lines  equal  in  length  to  those  shown  below.  Then  use 
your  ruler  to  bisect  each  line. 


3i" 


3r 


\ 


What  is  the  length  of  each  line?  of  each  half? 

When  a compass  and  an  unmarked  ruler  are  the  tools  used  to 
draw  a figure,  the  process  is  called  construction.  You  can  bisect 
a line  by  construction  as  illustrated. 

Set  the  sharp  point  of  the  compasses  at  A. 
Then  with  any  radius  greater  than  half  of  AB, 
make  an  arc  on  each  side  of  AB.  From  B as  a 

ie  center  and  with  the  same  radius,  make  arcs  which 

cut  the  fijst  set  of  arcs.  Connect  the  points  C 
and  D.  The  line  CD  is  a perpendicular  bisector 
of  AB.  Measure  the  angles  at  O. 

3.  Why  must  the  compasses  be  opened  more  than  half  of  AB? 

4.  Why  must  there  be  two  sets  of  arcs  which  cut  each  other? 

5.  What  is  meant  by  the  statement  that  CD  is  a perpendicular 
bisector  of  AB?  Prove  that  your  answer  is  correct. 

6.  The  construction  on  the  right  shows  that 
small  arcs  which  cut  each  other  may  be  used  to 
find  points  C and  D.  Check  the  construction  with 
your  ruler.  Does  AO  = OB? 

7.  Use  compasses  to  bisect  a line  3 in.  long; 
in.  long;  3j  in.  long.  Check  the  accuracy  of 

your  construction  with  a ruler. 


1 

c; 

l/ 

\ 

0 

k 

d) 

/ 

-221- 


Two  Ways  to  Bisect  an  Angle 


Explain  what  it  means  to  bisect  a line  by  measurement;  by 
construction.  It  is  also  possible  to  bisect  an  angle  by  measurement 
and  by  construction. 

1 . Draw  an  angle  of  56°  and  bisect  it  by  using  a protractor. 

a.  How  many  degrees  are  there  in  each  half  of  the  angle? 

b.  Did  you  use  measurement  or  construction  to  divide  the 
angle  into  two  equal  parts? 

2.  If  the  following  angles  are  bisected,  find  the  number  of 
degrees  in  each  half  of  the  angle : 

a.  71°  b.  39°  c.  109°  d.  173°  e.  87° 

3.  There  are  60'  ('  = minutes)  in  a degree.  Find  the  number 
of  degrees  and  minutes  in  each  half  of  the  following  angles : 


★d.  105°  42' 
angle  and  use 


a.  56°18'  b.  92°  41'  73°  26' 

4.  Draw  an  acute 
compasses  to  bisect  it: 

With  O as  a center,  use  any  convenient 
radius  to  make  an  arc  BC  which  cuts  both 
sides  of  the  angle.  With  B as  a center  and 
a radius  greater  than  half  of  BC,  make  an 
arc.  With  C as  a center  and  the  same 
radius  make  an  intersecting  arc.  Gall  this  point  A.  Connect 
point  O and  point  A. 

Measure  the  number  of  degrees  in  each  of  the  two  small  angles 
in  angle  O.  Is  each  angle  half  of  angle  O? 

5.  Draw  an  acute  angle,  a right  angle,  and  an  obtuse  angle. 
Bisect  each  angle.  Check  your  construction  with  a protractor. 

6.  Draw  a 2-inch  square.  Bisect  one  of  the  angles  and  extend 
the  bisector  to  the  opposite  angle.  If  your  construction  is  accurate, 
the  opposite  angle  is  bisected  also.  The  bisector  is  a diagonal. 
Draw  another  square  and  then  draw  a diagonal.  Measure  to  see 
if  the  diagonal  bisects  the  angles. 

★7.  Draw  a rectangle  which  is  not  a square  and  bisect  one  of  the 
angles.  Extend  the  bisector  until  it  cuts  a side.  Is  this  bisector  a 
diagonal  of  the  rectangle?  Why? 
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Bisecting  Lines  and  Angles 


1 . Draw  a circle  which  has  a diameter  of  3 inches.  Draw  an- 
other diameter  so  as  to  make  right  angles  with  the  first  diameter. 
Connect  the  ends  of  the  diameters.  The  figure  formed  is  a regular 
inscribed  square. 

A regular  figure  has  equal  angles  and  equal  sides.  A figure  is 
inscribed  in  a circle  when  each  vertex  of  the  figure  is  on  the 
circumference  of  the  circle. 

2.  Is  a square  a regular  figure?  Why? 

3.  Is  a rectangle  a regular  figure?  Why? 

4.  What  is  the  difference  between  a square 
and  an  inscribed  square? 

5.  How  many  sides  does  the  Stop  Sign  have? 

6.  How  do  the  sides  of  the  Stop  Sign  com- 
pare in  length? 

7.  A figure  in  the  shape  of  a Stop  Sign  is 
called  a regular  octagon.  What  does  each  word  in  heavy  type 
mean?  (Count  the  number  of  sides  to  find  the  meaning  of  octagon.) 

8.  To  construct  a regular  octagon,  bisect  at  right  angles  each 
side  of  a regular  inscribed  square.  Extend  each  bisector  until  it 
cuts  the  circle.  Connect  in  order  the  eight  points  at  which  the 
bisectors  cut  the  circle. 

★9.  Make  a-'dopy^f  at  least  one  of  the  designs  shown  below. 


Getting  Ready  for  a Progress  Test 
in  the  Fundamentals 


1.  Add: 


1. 

46 

2.  .75 

3. 

, .075  4, 

1 

> 2 

5.  2| 

839 

.86 

.138 

5 

6 

3i 

2457 

19 

.52 

.09 

.500 

.963 

3 

4 

J7_ 

540 

.574 

1 2 

6. 

3 bu. 

14  qt. 

7. 

11  hr. 

17.5  min. 

8. 

6 lb.  5 oz. 

1 bu. 

11  qt. 

4 hr. 

54.8  min. 

2 1b.  9oz. 

24  qt. 

6 hr. 

12.3  min. 

7 lb.  14  oz. 

II.  Subtract: 

1. 

5724 

2. 

40,126 

3. 

4002  4. 

.742 

5.  .052 

938 

9,538 

978 

.658 

.044 

6. 

7.43 

7. 

8i 

8. 

H 9. 

12|- 

10.  li 

6.48 

2 

3 

11. 

4 ft.  5 

in. 

12. 

8 lb. 

3 oz.  1 3.  6 pt.  10  fl.oz. 

3 ft.  9 

in. 

5 lb. 

12  oz. 

3 pt.  15  fl.oz. 

III.  Multiply: 

1. 

724 

2, 

. 4.6 

3. 

703  4. 

72 

5.  .35 

8 

_9 

600 

2.4 

6. 

X 

2 _ 

3 ~ 

7.  I X 90  = 

8.  2i  X 3j 

= 9 

►.  f of82  = 

10.  3%of75  = 1 1.  35%of84  = 12.  106%  of  950  = 

IV.  Divide:  ^ 


1,  9V034  2.  .3)7.68  3.  16)8144  4.  265)97145 

5.  I ^ f = 6.  f ^ Ij  = 7.  5 ^ 8 = 8.  1.673 

9.  2)7  hr.  25  min.  10.  17  = ?%  of  50  1 1 . 34  = ?%  of  25 
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Chapter  Test 


1 . Define  or  illustrate  each  of  the  following  terms ; 

Arc  Obtuse  angle  Regular  figure 

Area  Octagon  Right  angle 

Bisect  Perimeter  Semicircle 

Circumference  Perpendicular  Straight  angle 

2.  Janet  estimated  the  length  of  a line  5 inches  long  to  be  6 
inches.  Her  error  of  estimation  was  what  per  cent  of  the  length 
of  the  line? 

3.  The  diameter  of  a circle  is  f inch.  What  is  the  radius? 

4.  Draw  a rectangle  which  is  in.  by  3j  in. 

5.  What  is  the  area  of  the  rectangle  in  problem  4?  the  perim- 
eter of  the  rectangle? 

6.  What  is  the  shape  of  the 
unit  of  measure  for  area? 

7.  What  is  the  perimeter  of 
each  figure  on  the  right?  the 
area? 

8.  A square  has  a perim- 
eter of  12  feet.  Find  its  area. 

9.  Make  a scale  drawing  of  a rectangle  which  is  12  ft.  by  20  ft. 
Use  the  scale  1"  = 8'. 


10' 


8.4' 


12.5' 


40' 


10' 


10.  If  one  inch  on  a map  represents  a distance  of  50  miles,  what 
is  the  distance  between  two  places  which  are  2^  inches  apart? 

1 1 . What  kind  of  angle  is  an  angle  which  contains  67°?  124°? 
180°?  92°?  88°?  90°? 

12.  Draw  an  angle  of  84°  and  bisect  it.  Check  the  accuracy  of 
your  construction  with  a protractor. 

1 3.  Draw  a line  3f  inches  long  and  bisect  it  by  using  compasses 
and  a ruler.  What  is  the  length  of  each  part? 

1 4.  Inscribe  a square  in  a circle  which  has  a diameter  of  4 inches. 
Measure  the  length  of  the  side  of  the  square. 

15.  If  the  sum  of  two  acute  angles  is  equal  to  a right  angle  and 
one  acute  angle  is  60°,  how  many  degrees  are  in  the  other  angle? 
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Progress  Test  in  the  Fundamentals 


Work  the  following  examples : 

1.  31,450  2.  856  3.  275')  14963  4.  .65  5.  7j 

(12)  -9,876  (16)  X407  (28)  (102)  X9.4  (54)  -5f 


6.  .04^)6  7. 

4-  5 = 8.  2§  X 3+  = 

9.  .5  4-  .02  = 

(112)  (73) 

(63) 

(113) 

10.  li  4-  3 = 

11.  I X 3 = 

12.  1000  X 3.5  = 

(73) 

(59) 

(111) 

13.  4bu.  3pk. 

1 4.  3 gal.  1 qt. 

15.  8 1b.  9 oz. 

(53)  2 bu.  1 pk. 

5 bu.  2 pk. 

(57)  —2  gal.  3 qt. 

(67)  X4 

16.  3')7  ft.  9 in. 

(78) 

19.  50  = ?%of225 


17.  6%  of  145  = 
(136) 

20.  27=?%  of  25 


18.  33§%of87  = 
(140) 

21.  5=?%of8 


(149)  (152)  (149) 

If  you  did  not  understand  how  to  work  an  example,  turn  for 
explanation  of  the  process  to  the  page  number  in  parentheses. 


^For  Those  Who  Made  No  Error  on  the  Above  Test 


Draw  a square  containing  1 6 cells.  Num- 
ber the  cells  as  illustrated  on  the  right.  Find 
the  answers  to  the  examples  given  below. 
The  answer  to  the  first  example  is  the  num- 
ber to  be  written  in  the  first  vacant  cell.  In 
the  same  way,  fill  the  other  cells  in  the 
square  you  drew.  When  each  cell  is  filled, 
you  should  have  a magic  square.  What  is 
the  sum  of  the  numbers  in  a row  or  a column 
in  the  magic  square  you  have  made? 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1.  91  ^ 7 

2.  36  ^ 18 

3.  ^ of  63 

4.  f X 16 


5.  f X 7 

6.  90  - 74 

7.  6 =§ 

8.  3 4-  .5 


9.  .1  4-  .01 

10.  36  4-  7.2 

11.  1 4-  i 

12.  18  X f 


13.  3 X 2f 

14.  100  X .11 

15.  7 4-  i 

16.  f X li 
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Progress  Test  in  Problem  Solving 


Solve  the  following  problems.  If  you  are  unable  to  solve  a 
problem,  turn  for  help  to  the  page  indicated  on  the  right. 

1 . What  is  the  greatest  whole  number  which,  when  rounded 

off  to  the  nearest  hundred,  is  equal  to  8600?  ( 5 ) 

2.  If  different  fractions  have  the  same  numerator  but  unlike 

denominators,  which  fraction  is  the  largest?  ( 42 ) 

3.  The  product  of  two  fractions  is  §.  If  one  of  the  fractions  is 

§,  what  is  the  other  fraction?  ( 72 ) 

4.  When  the  price  of  a pound  of  butter  increases  from  60^  to 

66^,  what  is  the  per  cent  of  increase?  (155) 

5.  A subscription  to  a magazine  costs  $3  a year  or  $5  for  2 

years.  What  per  cent  of  the  yearly  cost  may  be  saved  by  sub- 
scribing for  two  years?  (160) 

6.  One  square  on  a bar  graph  represents  $20.  How  many 

squares  on  the  graph  does  it  take  to  represent  $250?  (175) 

7.  What  is  the  area  of  a square  which  has  a perimeter  of  20 

inches?  (2 10) 

8.  Draw  a line  3^  inches  in  length  and  bisect  it  at  right  angles 

with  ruler  and  compasses.  Check  the  accuracy  of  your  con- 
struction. (22 1) 

9.  At  3S^  a square  foot,  find  the  cost  of  making  a driveway  that 

is  60  feet  long  and  7 feet  wide.  (207) 

10.  Draw  an  angle  of  78°.  What  name  is  given  to  an  angle  of 
this  size?  Bisect  the  angle  with  compasses.  Check  the  accuracy 
of  your  construction  with  a protractor.  (222) 
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CHAPTER  VII 


Triangles 

1 . Point  out  illustrations  of  triangles  in  the  bridges ; in  the 
scaffolding;  in  the  house;  in  the  tent. 

2.  What  kind  of  a base  does  the  pyramid  have?  What  is  the 
shape  of  a side  or  a face  of  a pyramid?  How  many  faces  does  the 
pyramid  have? 

3.  You  have  learned  that  a plane  figure  has  only  two  dimen- 
sions. A solid  has  three  dimensions.  Is  the  side  of  a tent  or  of  a 
pyramid  a plane  or  a solid?  Is  the  pyramid  a plane  or  a solid? 

4.  Perform  the  following  experiment; 

Cut  four  strips  of  wood 

(use  a cigar  box)  or  strips  of 
heavy  cardboard  and  bore 
small  holes  about  half  an 
inch  from  the  end  of  each 
strip.  Then  fasten  the  cor- 
ners with  nails,  screws,  or 
clips  to  form  the  figure 
shown.  Is  it  possible  to 
change  the  shape  of  the  fig- 
ure without  bending  or 
breaking  the  strips? 

IaJo  take  three  of  the 
strips  and  fasten  them  as 
shown  in  the  second  figure. 

Is  it  possible  to  change  the 
shape  of  the  triangle  without 
breaking  one  of  the  strips? 

5.  When  the  shape  of  a figure  or  structure  cannot  be  changed, 
the  figure  or  structure  is  rigid.  Is  a rectangle  rigid?  Is  a triangle 
rigid? 

From  your  experiment,  tell  why  the  triangle  is  used  in  the 
construction  of  bridges;  in  scaffolds  used  in  the  construction  of 
buildings. 
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Discovering  a Rule  for  the  Area  of  a Triangle 

Roy  read  that  the  area  of  the  sail  for  his  sailboat  should  be  30 
square  feet.  The  shape  of  the  sail  he  has  is  a triangle  10  feet  high 
and  6 feet  wide  at  the  bottom.  Let  us  see  if  the  sail  is  large  enough. 
The  work  below  shows  how  to  find  the  area  of  a triangle. 

1 . Cut  from  paper  two 
equal  triangles  as  shown. 
Now  divide  one  of  the  tri- 
angles (ABC)  into  two 
parts  by  cutting  along  the 
dotted  line  CD  so  that  CD 
is  perpendicular  to  AB. 
You  should  now  have 
three  triangles  as  shown 
in  the  second  picture. 

2.  Place  triangle  I and 
triangle  II  above  triangle 
EFG  as  shown  in  the  third 
illustration.  What  kind 
of  figure  is  EFMN?  What 
is  its  area? 

3.  The  area  of  EFMN  is 
how  many  times  the  area 
of  triangle  ABC? 

4.  The  line  CD  is  perpendicular  to  AB  and  is  called  the 

or  height  of  the  triangle.  The  altitude  of  the  triangle  is  the  same 
length  as  which  dimension  of  the  rectangle? 

5.  The  side  AB  of  the  triangle  ABC  is  the  base  of  the  triangle. 
The  base  of  the  triangle  is  equal  to  which  dimension  of  the  rectangle 
EFMN? 

6.  You  found  that  the  following  are  true:  (1)  The  area  of  the 
rectangle  EFMN  is  twice  the  area  of  the  triangle  ABC;  (2)  the 
width  of  the  rectangle  is  equal  to  the  altitude  of  the  triangle ; and 
(3)  the  length  of  the  rectangle  is  equal  to  the  base  of  the  triangle. 
From  these  statements,  tell  a quick  way  to  find  the  area  of  a 
triangle. 
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The  Formula  for  the  Area  of  a Triangle 


In  problem  6 on  page  230,  you  discovered  the  following  rule ; 

Rule : The  area  of  a triangle  is  equal  to  half  the  product  c 

base  and  its  height  or  altitude. 

Formula:  A = Jb  XhorA  = Jbh 

The  letter  a is  sometimes  used  in  the  formula  instead  of  h. 

The  letter  a is  the  first  letter  of  the 
word  altitude,  just  as  h is  the  first 
letter  of  the  word  height. 

1 . In  the  formula  A = J bh,  what 
does  the  A represent?  the  b?  the  h? 

2.  In  triangle  MNO,  which  side  is  the 
base?  Which  line  is  the  altitude? 

3.  In  triangle  DEF,  which  side  is  the 
base?  The  altitude  is  the  same  as  which 
side  of  the  triangle? 

4.  In  triangle  ABC,  the  altitude  is  out- 
side the  triangle.  Which  side  is  the 
base?  Which  line  is  the  altitude? 

5.  Find  the  area  of  a triangle  having  a base  of  6 feet  and  a 
height  of  8 feet. 

b = 6 A = J bh,  the  formula 

h=8  A = JX6X8 

A = ? A = 24 

The  area  of  the  triangle  is  24  square  feet. 

What  number  did  we  put  in  place  of  b in  the  formula?  in  place 
of  h in  the  formula? 

When  we  replace  a letter  in  a formula  with  a number,  we  sub- 
stitute the  number  in  the  formula. 

6.  What  is  the  area  of  the  sail  on  Roy’s  boat?  (Page  230.)  Is 
the  sail  large  enough? 

7.  In  triangle  MNO  above,  if  OP  is  4 and  MN  is  10,  what  is  the 
area  of  the  triangle? 


-231- 


sotruj 


Finding  the  Area  of  a Triangle 


" ■'I'’  h 


r , 


Find  the  area  of  triangles  having  the  following  dimensions : 

s 0\ 


Base 

Altitude 

Area 

Base 

Altitude  Are, 

1. 

8 ft. 

10  ft. 

? 

6. 

5 ft:  ? 

2. 

9 in. 

14  in.^ 

? 

7. 

9.4  ft. 

8.'‘5  ft.  ? 

3. 

5 yd. 

11  yd. 

8. 

0.7  mi. 

1.3  mi.  ? 

4. 

5. 

1 ,mi. 

\ 4 

36  rd. 

1.8  mi. 

> t 

27Td. 

% 

? ^ 

9. 

10. 

3j  in. 

^ p 

-41. '6  rd. 

in.  ? 

'll  7- 

24.S  rd.  ? 

1 1 . A triangular  sail  for  a boat  is  to  have  a height  of  18  feet  and 


a base  of  1 1 feet.  What  is  the  surface  area  of  the  sail? 


12.  In  a triangle  with  three  equal  sides  7.5  feet  in  length,  what 
^ is  the  perimeter  of  the  triangle? 

f . ^ 

13.  In  order  to  find  the  area  of  the  triangle 
in  problem  1 2,  what  other  fact  must  be  known? 


X 


V 1 4.  What  is  the  perimeter  of  the  triangle  on 
the  left? 


15.  Is  the  altitude  in  problem  14  more  or 
less  than  8 inches?  How  can  you  tell? 


16.  In  triangle  ABC,  AB  is  perpendicular  to 
BC.  How  is  this  fact  shown  in  the  drawing? 
How  long  is  the  base  of  the  triangle?  the  alti- 
tude? What  is  the  area  of  the  triangle? 

17.  The  length  of  AC  in  the  triangle  for 
problem  16  is  5 feet4  What  is  the  perimeter 
of  the  triangle? 

^18.  A triangular  plot  of  ground  DEF  has  DE  perpendicular  to 
EF.  DE  is  30  rods  and  EF  is  40  rods.  Make  a scale  drawing  of 
the  plot.  How  many  acres  does  the  plot  contain?  (160  sq.  rd.  = 
1 A.) 

^^19.  In  problem  18,  if  DE  and  EF  are  the  sides  of  a rectangular 
plot,  how  many  acres  does  the  plot  contain? 
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We  Work  with  Different  Kinds  of  Figures 


1 . What  is  the  area  of  each  triangle  formed 
by  the  diagonal  in  the  rectangle?  Explain 
two  different  ways  to  find  the  area  of  one  of  the 
triangles. 

2.  In  the  rectangle,  measure  the  number  of 
degrees  in  angle  BAC;  in  angle  ACB.  How 
many  degrees  are  there  in  angle  ABC? 

3.  What  is  the  perimeter  of  the  triangle  in 
Fig.  I?  the  area? 

4.  Fig.  II  represents  one  end  of  a barn. 

a.  How  high  above  the  ground  is  the 
highest  point  of  the  end  of  the  barn? 

b.  What  is  the  area  of  the  triangular  part 
of  the  end  of  the  barn?  of  the  rectangular  part? 

c.  What  is  the  total  area  of  the  end  of  the 

barn? 

5.  In  Fig.  H the  two  oblique  lines  which 
meet  represent  rafters  in  a building.  Select 
the  best  answer  to  the  following:  The  length 
of  each  rafter  is : 1 2 ft. ; 1 4 ft. ; more  than  1 4 ft. 
How  do  you  know  that  your  answer  is  correct? 

6.  In  Fig.  HI,  what  is  the  area  of  each  tri- 
/ angle?  of  the  rectangle?  of  the  whole  figure? 

7.  In  Fig.  IV,  what  is  the  length  of  the  base 
of  the  triangle?  of  the  altitude?  What  is  the 
area  of  the  triangle? 


8.  Draw  a triangle  with  a base  of  2 inches  and  an  altitude  of  3 
inches.  Now  draw  another  triangle  with  a base  of  4 inches  and 
an  altitude  of  3 inches.  What  is  the  area  of  each  triangle?  The 
area  of  the  larger  triangle  is  how  many  times  as  much  as  the  area 
of  the  smaller  triangle? 

★9.  From  problem  8,  what  effect  does  doubling  the  base  of  a 
triangle  have  on  the  area  when  the  altitude  remains  the  same? 
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American  Museum  Nat.  Hist. 


Geometry  in  Nature 


Geometry  deals  with  the  size  and  shape  of  objects. 

1 . Each  snow  crystal  has  a center  figure.  How  many  equal 
sides  does  this  figure  have? 

2.  How  many  equal  sides  are  there  on  a cell  made  by  a bee  in 
a honeycomb? 

3.  The  shape  of  a snow  crystal  and  of  the  cell  of  a honeycomb 
is  a regular  hexagon.  What  does  the  word  “regular”  mean  when 
applied  to  a plane  figure?  What  is  a regular  “hexagon”? 

4.  Construct  a regular  hexagon  having  a side  of  2 inches. 

Draw  a circle  with  a radius  of  2 in.  Then 
select  any  point  on  the  circle,  as  the  point  P in 
the  circle  on  the  left?  With  the  compasses 
opened  the  same  distance  as  the  radius,  put 
the  sharp  point  of  the  compasses  at  P and  make 
an  arc  which  cuts  the  circle  at  A.  Now  use  A 
as  a center  and  make  another  arc  at  B,  using 
the  same  radius.  Then  use  B as  a center  and 
continue  in  this  way,  until  the  last  arc  cuts  the 
circle  at  P,  the  starting  point.  Connect  the 
points  as  shown.  The  figure  PABCDE  is  a regular  inscribed  hexagon. 

5.  What  is  the  difference  between  a regular  hexagon  and  a 
regular  inscribed  hexagon? 

6.  How  does  one  side  of  a regular  inscribed  hexagon  compare 
with  the  radius  of  the  circle?  How  does  a side  compare  with  the 
diameter  of  the  circle? 

7.  What  is  the  perimeter  of  a regular  hexagon  inscribed  in  a 
circle  having  a radius  of  2 in.?  of  1 J in.?  of  3 ft.?  of  2f  in.? 

8.  Construct  a regular  inscribed  hexagon  having  a side  of  2 in.; 
of  1 J in.;  of  2^  in. 
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Figures  Having  Three  and  Six  Equal  Sides 
and  Angles 

1 . What  is  the  length  of  the  radius  of 
the  circle  on  the  right?  the  length  of  a side 
of  the  regular  inscribed  hexagon? 

2.  When  each  vertex  of  the  hexagon  is 
connected  with  the  center  of  the  circle, 
how  many  equal  triangles  are  formed? 

3.  How  many  degrees  are  there  in  each 
of  the  six  angles  formed  at  the  center  of 
the  circle  by  the  sides  of  the  triangles? 

4.  What  is  the  length  of  the  altitude  of  the  triangle  shown  in  the 
hexagon?  What  is  the  area  of  the  triangle?  of  the  hexagon? 

5.  What  is  the  perimeter  of  the  hexagon  shown  above?  Why  is 
the  circumference  of  the  circle  more  than  the  perimeter  of  the 
hexagon? 

6.  Show  why  the  area  of  the  circle  is  greater  than  the  area  of  the 
inscribed  hexagon. 

7.  Draw  a circle  and  mark  off  on  it  six  points  as  vertexes  of  a 
hexagon.  Label  the  points  A,  B,  C,  D,  E,  and  F.  Connect  A with 
C,  C with  E,  and  E with  A.  You  have  now  constructed  an  equi- 
lateral triangle.  An  equilateral  triangle  has  equal  sides  and  equal 
angles. 

8.  The  construction  at  the  right  shows 
another  way  to  construct  an  equilateral 
triangle. 

a.  What  points  were  used  for  cen- 
ters to  make  the  arcs  at  C?  Make  a copy 
of  the  figure  to  prove  that  your  answer  is 
right. 

★b-  By  the  method  shown  in  this  problem,  construct  an  equi- 
lateral triangle  which  has  a side  of  2 inches. 

Is  the  triangle  you  constructed  an  equilateral  triangle  or 
an  inscribed  equilateral  triangle?  What  is  the  difference  between 
the  two? 
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Designers  Use  Geometry 


The  designs  shown  above  are  based  on  an  inscribed  equilateral 
triangle  or  a regular  inscribed  hexagon. 

1 . Make  copies  of  at  least  three  of  these  designs  and  make  two 
of  your  own. 

i^2.  Bring  to  class  copies  of  designs  from  newspapers  or  magazines 
based  on  figures  you  have  studied  this  year. 


Practise  What  You  Have  Learned 


1.  6j 

2.  4.7 

3.  245)97348  4. 

73. 

Z4 

X3.8 

zii 

45 

02 

5.  70,101 

6.  3.6)270  7.  56 

_3_ 

-50,208 

X7f 

8.  72  ^ 

I = 9. 1 

.001  = 10.  15§  X 7J  = 

11.  103%  of  460  = 12.  75  = ?%  of  25  13.  11  = ?%  of  20 

14.  25%  more  than  60  = 15.  25%  less  than  60  = 

16.  Divide  5 gal.  3 qt.  by  4 17.  Multiply  5 lb.  9 oz.  by  4 

1 8.  Find  the  value  of  to  the  nearest  hundredth. 
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The  Cross  Roads  of  the  World 

Gander,  Newfoundland,  has  been  called  the  birthplace  of  trans- 
Atlantic  flying.  It  is  the  trans-Atlantic  jumping-off  point  for  the 
major  airlines  of  the  World. 

The  table  gives  the  air-miles  from  Gander  to  several  major 
world  airports. 

^Montreal 932  Miles 

New  York 1,099  Miles 

'i,ondon 2,352  Miles 

Shannon 1,975  Miles 

Paris 2,535  Miles 

1 . If  a plane  flies  from  Montreal  to  Gander  in  5.75  hours, 

what  is  its  average  speed. 

2.  How  much  longer  would  it  take  the  plane  to  fly  to  Shannon. 

3.  On  a westbound  flight,  the  same  plane  flies  from  Gander  to 
Montreal  in  3.5  hours.  How  many  more  miles  an  hour  does  it 
average  on  this  flight  than  on  the  eastbound  flight? 

4.  At  this  speed,  how  long  would  it  take  the  plane  to  fly  from 
Paris  to  Montreal? 

5.  A plane  flying  from  New  York  to  Paris  lands  to  re-fuel  at 
Gander.  What  percentage  of  its  flight  has  been  covered. 

6.  A plane  flying  from  Paris  to  Montreal  stops  at  London, 
Shannon,  and  Gander.  What  is  the  average  distance  covered 
between  stops? 

7.  The  air  cargo  carried  to  Newfoundland  in  1950  was  266,000 
lbs.;  in  1952,  620,000  lbs.  What  is  the  percentage  increase? 
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Changing  the  Shape  of  a Figure 


Donald  made  the  frame  for  the  box  shown 
in  the  drawing.  Then  he  tested  the  frame  to 
find  if  it  was  rigid.  When  he  pressed  hard 
against  one  corner,  the  frame  took  the  shape 
ABCD.  This  figure  is  a parallelogram.  A 
parallelogram  has  its  opposite  sides  equal  and 
parallel.  Is  it  rigid  or  firm? 

1 . In  ABCD,  which  side  is  equal  and  parallel 
to  AB?  to  AD? 

2.  Find  illustrations  of  parallelograms  in  the 
signal  tower  at  the  top  of  this  page. 

3.  Why  is  a rectangle  a parallelogram? 

4.  Measure  angle  A.  Which  other  angle  in  the  parallelogram  is 
equal  to  angle  A?  What  kind  of  angle  is  angle  A? 

5.  Measure  angle  B.  What  kind  of  angle  is  angle  B?  Which 
other  angle  in  the  parallelogram  is  equal  to  this  angle? 

6.  Draw  a parallelogram  ABCD  in  which  AB  is  3 inches  and  AD 
is  2 inches. 

Draw  a line  and  mark  a point  A on  it.  At  A draw  any  angle, 
such  as  65°.  On  one  side  of  the  angle  mark  point  B,  3 in. 
from  A.  On  the  other  side  of  the  angle  mark  point  D,  2 in. 
from  A.  At  B draw  an  angle  of  115°,  because  angle  A + 
angle  B = 180°  (180°  - 65°  = 115°).  Now  mark  off  a point 
C,  2 in.  from  B.  Connect  C and  D. 

7.  Draw  the  figure  in  problem  6 when  angle  A is  75°;  is  90°. 

8.  Cut  a parallelogram  from  paper.  Now  cut  the  figure  along 
a diagonal  so  as  to  form  two  triangles.  Place  one  upon  the  other. 
What  have  you  discovered  about  the  areas  of  these  triangles? 
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The  Area  of  a Parallelogram  in  Formula 


In  problem  8 on  page  238,  you  cut  a parallelogram  along  a 
diagonal  to  form  two  triangles.  When  you  placed  one  triangle 
upon  the  other  triangle,  you  found  that  they  were  equal. 

1 . In  the  figure  on  the  right,  which  let- 
ters mark  the  diagonal?  Name  the  two 
equal  triangles  formed  by  the  diagonal. 

2.  Name  the  base  of  triangle  ABD;  the 
altitude  or  height. 

3.  If  b represents  base  and  h represents 
height,  what  is  the  area  of  triangle  ABD? 

4.  The  area  of  the  parallelogram  is  how  many  times  as  much  as 
the  area  of  triangle  ABD?  of  triangle  BCD? 

From  the  illustrations  we  can  discover  the  rule  for  the  area  of 
a parallelogram. 

Rule : The  area  of  a parallelogram  is  equal  to  the  product  of 
the  base  and  the  height  or  altitude. 


Formula : 


or 


A = b X h 
A = bh 


We  may  let  a represent  altitude.  Then  the  formula  is  A = ab. 

5.  Find  the  area  of  a parallelogram  having  a base  of  8 feet  and 
an  altitude  of  5 feet. 


b = 8 A = ab,  the  formula 

a=5  A = 5X8=40 

A = ? The  area  is  40  square  feet. 


Find  the  area  of  parallelograms  having  the  following  dimensions : 


Base 

Alti- 

tude 

Base 

Alti- 

tude 

Base 

Alti- 

tude 

6. 

5 in. 

9 in. 

10.  32.8  ft. 

16.5ft. 

14.  27.6  ft. 

18.5  ft. 

7. 

6 ft. 

7§ft. 

11.  8jyd. 

2iyd. 

15.  Si  in. 

6f  in. 

8. 

15  in. 

9.8  in. 

12.  5 mi. 

mi. 

1 6.  24  rd. 

16.5  rd. 

9. 

12.5  ft. 

6.4  ft. 

1 3.  .8  mi. 

.7  mi. 

17.  6ift. 

5f  ft. 
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Parallel  Rulers 


\l^  Draftsmen  use  parallel  rulers  as  shown 

WP  the  picture  to  draw  parallelograms  or 

other  figures  with  parallel  sides. 

1 .  When  the  distance  between  the 
parallel  edges  at  one  end  of  the  rulers  is  3 inches,  what  is  the  dis- 
tance between  these  edges  at  the  other  end  of  the  rulers? 

2.  Show  how  you  could  draw  a rectangle  with  parallel  rulers. 

3.  If  a rectangle  and  a parallelogram  have  equal  bases  and  equal 
altitudes,  how  do  their  areas  compare? 

4.  If  a triangle  and  a parallelogram  have  equal  bases  and  equal 
altitudes,  how  do  their  areas  compare? 

A triangle  has  a base  of  8 feet  and  an  altitude  of  6 feet.  If  a 
parallelogram  has  the  same  area  and  a base  of  8 feet,  what  is  the 
altitude  of  the  parallelogram? 

★6.  Prove  that  the  following  statements  are  true: 

a.  All  rectangles  are  parallelograms. 

b.  All  squares  are  parallelograms. 

c.  All  angles  of  a rectangle  are  equal. 

d.  If  a parallelogram  has  right  angles,  it  is  a rectangle. 


Working  with  Per  Cents 

1.  Express  as  per  cent : f;  2.1;  .1;  §;  1.01. 

2.  Express  as  fractions  in  lowest  terms:  20%;  33 J%;  45%; 
37i%;  60%;  5%;  75%;  80%;  4%. 

Find  the  missing  numbers : 


3.  4%  of  560  = ? 

4.  250%  of  86  = 

5>  60  = ?%  of  75 

6.  102%  of  450  = ? 

7.  44%  of  50  = ? 


b 

110%  of  75  = 
1%  of  140  = ? 

75  = ?%  of  60 
12  = ?%  of  17 
150  = ?%  of  125 


34  = ?%  of  25 
5 = ?%  of  8 
100  = ?%  of  80 
29  = ?%  of  20 
3 = ?%  of  25 
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Trapezoids 

1 . How  many  sides  of 
each  face  (Fig.  B)  of  the 
lamp  shade  are  parallel? 
are  not  parallel? 

A figure  of  four  sides  of  which  two  and  only  two  are  parallel 
is  a trapezoid. 

2.  How  many  trapezoids  are  there  in  the  lamp  shade  in  Fig.  A? 

3.  Which  of  the  following  figures  are  trapezoids? 


4.  Fig.  3a  is  a trapezoid  which  has  two  right  angles.  From 
paper  cut  a trapezoid  which  has  two  right  angles. 

5.  Why  is  it  not  possible  for  a trapezoid  to  have  four  right 
angles?  Name  a figure  that  has  all  of  its  angles  right  angles. 

6.  Which  of  the  trapezoids  in  problem  3 have  no  right  angles? 

7.  How  many  obtuse  angles  are  there  in  each  of  the  trapezoids 
in  problem  6?  How  many  acute  angles? 

8.  Cut  a triangle  from  a piece  of  paper.  Now  hold  the  scissors 
parallel  to  the  base  and  cut  off  the  top  of  the  triangle.  What  two 
kinds  of  figures  are  formed? 

9.  How  does  a trapezoid  differ  from  a parallelogram? 

1 0.  Show  that  it  is  not  possible  to  draw  a trapezoid  in  which  the 
parallel  sides  are  equal.  What  kind  of  figure  is  formed  when  two 
parallel  sides  are  equal? 

★ll.  What  is  the  area  of  trapezoid  A?  of  trapezoid  B? 


Practise  What  You  Have  Learned 


L 

739  2. 

34,256 

3. 

4.  17)8674 

5.  7| 

2058 

-31,977 

12f 

96 

873  6. 

457 

608 

X407 

7.  58 
X8f 

8.  9.35 
X6.4 

3608 

9. 

5^  X 43-  = 

10. 

-4  = 

11.  8 

.02  = 

12. 

7 25  = 

13. 

- 3f  = 

14.  120 

I = 

15. 

15%  of  72  : 

= 16.  104%  of  320  = 

= 17.  17  = 

= ?%  of  20 

18. 

15%  less  than  80  = 

19. 

15%  more  than  120  = 

Number  Quickies 

1 . One  side  of  a square  is  what  per  cent  of  the  perimeter? 

2.  What  is  the  area  of  a square  having  a perimeter  of  12  feet? 

3.  The  diagonal  of  a square  is  1.4  times  the  length  of  a side. 
What  is  the  length  of  the  diagonal  of  a square  1 5 ft.  on  a side? 

4.  The  length  of  a diagonal  of  a square  is  28  ft.  From  the  facts 
in  problem  3,  what  is  the  length  of  a side? 

5. _  An  angle  of  72°24'  is  bisected.  What  is  the  number  of 
degrees  and  minutes  in  each  angle? 

6.  If  Thanksgiving  is  on  October  9th  in  a certain  year,  on  what 
day  of  the  week  is  the  following  New  Year’s  Day? 

7.  How  many  minutes  are  there  in  .4  hour? 

8.  If  a cupful  is  equal  to  f of  a pint,  how  many  fluid  ounces 
does  a cup  hold? 

9.  At  a rate  of  45  m.p.h.,  how  far  will  a car  travel  in  20  minutes? 

10.  If  a car  travels  11  miles  in  12  minutes,  what  is  its  average 
speed  in  miles  an  hour? 

1 1 . Doris  had  an  average  grade  of  85%  on  four  tests.  If  her 
grades  on  three  tests  were  100%,  65%,  and  95%,  what  was  her 
grade  on  the  fourth  test? 

-242- 


Prove  That  You  Understand  Our  Number  System 

1 . Use  the  digits  3,  5,  7,  and  9 and  write  the  largest  four-place 
number  possible  in  which  7 is  in  the  tens’  place. 

2.  Find  the  difference  between  the  largest  and  the  smallest 
four-place  whole  numbers  which  can  be  written  with  the  digits 
given  in  problem  1 . (Use  all  digits  in  each  number.) 

3.  A number  is  divisible  by  9 when  the  sum  of  its  digits  is  9, 
18,  27,  or  the  like.  Find  the  missing  digit  in  each  of  the  following 
numbers  so  that  the  number  will  be  divisible  by  9:  723?;  40?3; 
6p8. 

4.  State  which  example  may  be  solved  in  two  different  ways: 

a.  73  + 7.3  + .73  b.  47  + 47  + 47  c.  35  + 35  + 3.5 

5.  In  the  example  on  the  right,  what  is  the  effect  on  the  72.5 

product  of  moving  the  decimal  point:  X3.4 

a.  One  place  to  the  right  in  each  number? 

b.  One  place  to  the  left  in  each  number? 

c.  One  place  to  the  right  in  72.5  and  one  place  to  the  left 

in  3.4? 

6.  In  the  example  on  the  right,  what  is  the  effect 

on  the  quotient  of  moving  the  decimal  point:  1 .S)  1 3.5 

a.  One  place  to  the  right  in  both  numbers? 

b.  One  place  to  the  left  in  both  numbers? 

c.  One  place  to  the  right  in  13.5,  if  1.5  remains  unchanged? 

d.  One  place  to  the  left  in  1.5,  if  13.5  remains  unchanged? 

7.  If  the  denominator  of  a fraction  is  multiplied  by  2,  is  the 
value  of  the  fraction  multiplied  or  divided  by  2? 

8.  If  the  numerator  of  a fraction  is  divided  by  2,  is  the  value  of 
the  fraction  multiplied  or  divided  by  2? 

9.  To  divide  a number  by  100,  the  decimal  point  must  be 
moved  in  which  direction?  How  many  places? 

10.  The  value  of  the  3 in  3.25  is  how  many  times  the  value  of 
the  3 in  .03? 


CAUTION 

SLIPPERY 

WHEN 

WET 


Highway  Signs  Make  Use  of  Geometry 


1 . What  is  the  shape  of  the  face  of  the  Stop  Sign?  Identify  two 
trapezoids  and  a rectangle  on  the  face  of  a Stop  Sign.  Make  a 
drawing  of  a Stop  Sign. 

2.  As  shown  in  the  picture,  what  is  the  shape  of  the  sign  which 
indicates  that  a street  ends?  How  many  circular  disks  are  there 
on  the  face  of  this  sign? 

3.  What  is  the  shape  of  the  sign  to  give  directions  or  information? 
to  give  a warning? 

4.  The  sign  at  the  left  is  used  along  high- 
ways at  railroad  crossings.  The  bars  on  the  ' 
post  represent  the  railway  crossing.  How  many 
tracks  are  there  at  a crossing  when  a sign 
like  the  one  on  the  left  is  used?  How  is  one 
track  represented? 

★5.  What  is  the  shape  of  the  sign  used  in  your  community  to 
represent  or  to  give  the  following  information:  “Slippery  When 
Wet”?  “Slow”?  “Caution”?  “School  Zone”?  An  obstacle  in 
the  road?  X city — 54  mi.?  Why  do  you  think  the  same  shape 
is  always  used  for  the  same  kind  of  sign? 


SPEED 
20  MILES 


Find  Areas 


6’  3' 

1.  Find  the  area  of  triangle  I in  A;  the  perimeter  of  rectangle 
A;  the  area  of  rectangle  A. 

2.  Find  the  area  of  B;  of  of  D;  of  E. 
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AVERAGE  LIFETIME  MILEAGE  PER  MOTOR  VEHICLE 


Thousands  of  Miles  20  40  60  80  100  120 

1. 


Motor  Vehicles  Travel  Farther  Today 

The  graph  gives  the  number  of  miles  travelled  by  the  average  car 
during  its  lifetime.  The  data  is  for  different  years  since  1925. 

1 . Approximately  what  was  the  average  number  of  miles  travelled 
by  a motor  vehicle  before  it  was  scrapped  in  1925?  in  1935?  in 
1945?  in  1950? 

2.  Approximately  how  many  times  as  many  miles  were  travelled 
by  the  average  motor  vehicle  which  was  scrapped  in  1950  as  by  the 
average  motor  vehicle  which  was  scrapped  in  1925? 

3.  The  number  of  miles  travelled  by  the  average  car  in  1950, 
before  it  was  scrapped,  was  at  least  100%  more  than  the  number 
of  miles  the  average  car  travelled  before  it  was  scrapped  in  which  of 
the  years  shown? 

4.  At  an  average  of  40  'm.p.h.,  how  many  hours  does  it  take  to 
drive  the  average  mileage -of  automobiles  scrapped  in  1945? 

5.  Let  us  suppose  that  a car  averages  42  m.p.h.  and  20  miles  to 
a gallon  of  gasoline.  To  the  nearest  tenth  of  a mile,  gallon,  or 
hour,  find  the  missing  numbers  for  this  car  in  the  following  table: 


Distance 
in  Miles 

Gallons 

Used 

No.  of 
Hours 

Distance 
in  Miles 

Gallons 

Used 

No.  of 
Hours 

a. 

750 

? 

p 

e.  3250 

p 

p 

b. 

1200 

? 

p 

f.  ? 

p 

27.5 

c. 

? 

57 

p 

g.  ? 

103 

p 

d. 

? 

? 

38.5 

h.  ? 

87.4 

p 
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Learn  by  Doing:  Finding  the 
Circumference  of  a Circle 


Janet  watched  a telecast  which 
showed  how  to  find  the  circumfer- 
ence of  a circle.  She  decided  to  do 
the  experiment  she  saw  performed 
on  the  telecast. 

Janet  cut  from  cardboard  a circu- 
lar disk  7 inches  in  diameter.  She 
marked  an  arrowhead  on  the  circle 
as  shown  and  set  this  point  at  the 
end  of  a yardstick.  Then  she  rolled 
the  disk  along  the  yardstick  until 
the  arrowhead  made  a complete 
revolution. 

1 . Perform  the  experiment  Janet  did.  What  does  the  circum- 
ference of  the  disk  measure? 

2.  Divide  the  circumference  by  the  diameter.  Show  that  the 
quotient  is  approximately  ^ or  3^. 


3.  Use  a string  to  measure  the  circular  distance  around  such 
objects  as  shown  above.  Then  measure  the  diameters  of  the  tops 
of  the  objects.  Divide  the  circumference  of  each  circle  by  its  diam- 
eter. The  quotient  should  be  about  the  same  as  found  by  dividing 
the  circumference  of  the  circular  disk  by  its  diameter. 

The  quotient  found  by  dividing  the  circumference  of  a circle  by 
its  diameter  is  usually  written  as  tt.  The  Greek  symbol  jr  is  called 
pi.  The  exact  value  of  tt  can  never  be  found.  Frequently,  its 
value  is  given  as  3.1416,  or  as  3y.  In  this  text  we  shall  use  the 
value  of  TT  as  3.14,  or  as  3y. 

4.  Express  3y  as  a mixed  decimal  with  two  decimal  places;  as 
a mixed  decimal  with  four  decimal  places. 
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The  Circumference  of  a Circle— the  Formula 


It  has  been  found  that  the  circumference  of 
of  any  circle  is  equal  to  tt  times  its  diameter. 

The  formula  for  the  circumference  of 
a circle  is:  ^ 


or 


C = TT  X d 
C = Trd  or 


3.14d  or  3yd 
the  C represent? 


1 . What  does 
the  d? 

2.  Since  the  diameter  is  twice  the 
radius,  show  that  the  formula  may  be 
written  C = 27rr. 

3.  Find  the  circumference  of  a circle  4 inches  in  diameter. 


d = 4 
TT  = 3.14 
C = ? 


C = Trd,  the  formula 

C = 3.14  X 4 = 12.56 

The  circumference  is  12.56  inches. 


4.  Solve  problem  3 by  using  the  formula  C = 27rr.  What  is 
r in  problem  3? 

5.  Solve  problem  3 by  using  tt  = 3^^  or  To  the  nearest 
tenth  of  an  inch,  what  is  the  circumference?  To  the  nearest  tenth 
of  an -inch,  what  is  the  circumference  of  the  circle  shown? 

Find  the  circumference  of  circles  having  the  following  diameters 
or  radii.  (Use  tt  = 3.14  in  examples  6-9,  and  ^ in  examples 


10-13.) 

6.  Diameter,  8 in. 

7.  Radius,  12  ft. 

8.  Diameter,  45  ft. 

9.  Radius,  2 mi. 


10.  Diameter,  14ft.  cy/ 

1 1 . Radius,  35  ft.  ^ 

12.  Radius,  3^  in. 

13.  Diameter,  21  ft. 


14.  Jerry  said  that  he  can  approximate  the  circumference  of  a 
circle  by  multiplying  the  diameter  by  3.  Show  that  he  is  correct. 
Use  this  method  to  approximate  the  circumference  in  examples 
6-9,  inclusive. 
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Work  with  Circles 


1 . The  wheels  on  Arthur’s  bicycle  are  28  inches  in  diameter. 
What  is  the  distance  in  feet  that  each  wheel  travels  in  one  revolu- 
tion? (Use  tt  = 3y.) 

2.  How  many  revolutions  will  a wheel  make  in  going  a mile 
when  the  circumference  of  the  wheel  is  6 ft.?  1 1 ft.?  7§  ft.?  5 J ft.? 

3.  A properly  inflated  tire  on  a car  is  28  inches  in  diameter. 
When  not  fully  inflated,  the  diameter  of  the  tire  may  be  only  27 
inches.  How  will  that  aflfect  the  number  of  revolutions  the  wheel 
makes  in  traveling  a mile? 

4.  A circular  flower  bed  is  21  feet  in  diameter.  How  much  will 
it  cost  to  fence  the  flower  bed  at  20^  a foot?  (Use  tt  = ^.) 

^5.  Doubling  the  diameter  of  a circle  has  what  effect  on  the  cir- 
cumference? 

Doubling  the  radius  of  a circle  has  what  effect  on  the  circum- 
ference? 

^7.  Henry  measured  the  circumference  of  a large  tree  and  found 
it  to  be  9 feet.  Which  is  the  best  answer  for  the  length  of  the  diam- 
eter? 3 ft. ; slightly  more  than  3 ft. ; slightly  less  than  3 ft. ; ft. 
★8.  Which  of  the  following  statements  are  true?  Which  are 
false?  Prove  your  answers. 

a.  If  two  circles  have  equal  diameters,  they  have  equal 

circumferences. 

b.  Circles  that  have  equal  radii,  have  equal  circumferences. 

c.  If  two  wheels  make  the  same  number  of  revolutions  in 

going  a mile,  the  wheels  have  equal  diameters. 

d.  The  circumference  of  a circle  inscribed  in  a square  is  equal 

to  the  perimeter  of  the  square. 

e.  The  side  of  a square  inscribed  in  a circle  is  equal  to  the 

diameter  of  the  circle. 

f.  The  perimeter  of  a regular  hexagon  inscribed  in  a circle 

is  equal  to  the  circumference  of  the  circle. 

g.  An  arc  of  60°  is  always  one-sixth  of  the  circumference  of 

the  circle. 
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Reading  a Circle  Graph 


7th  GRADE 
36% 


The  graph  shows  the  number  of  stu- 
dents enrolled  in  the  Bryant  School. 

1 . What  per  cent  of  the  students  are 
enrolled  in  Grade  7?  in  Grade  8?  in 
Grade  9? 

2.  What  is  the  sum  .of  the  per  cents  in 
the  graph? 

3.  In  order  to  draw  the  circle  graph  given  above,  it  is  necessary 
to  know  how  many  degrees  there  are  in 
each  of  the  three  angles  at  the  center. 

Each  angle  is  called  a central  angle  and 
it  is  formed  by  two  radii.  In  the  circle  on 
the  right,  name  the  three  central  angles. 

4.  Measure  the  number  of  degrees  in 
the  central  angle  which  shows  the  number 
enrolled  in  Grade  7 ; in  Grade  8 ; in 
Grade  9. 

5.  The  enrollment  of  the  seventh  grade  is  36%  of  the  total  en- 
rollment. In  order  to  show  the  number  enrolled  in  this  grade,  the 
central  angle  is  36%  of  the  circle,  or  36%  of  360°.  To  the  nearest 
degree,  find  the  number  of  degrees  in  this  angle.  Think,  “36%  of 
360°  = .36  X 360°  = ?”  Find  the  number  of  degrees  in  the 
angles  for  the  eighth  and  ninth  grades. 

6.  To  the  nearest  whole  number  of  degrees,  find  the  following; 

a.  27%  of  360°  c.  7%  of  360°  e.  55%  of  360° 

b.  68%  of  360°  d.  24%  of  360°  f.  83%  of  360° 

7.  If  one  part  of  a circle  graph  is  half  of  the  circle,  how  many 
degrees  are  there  in  the  central  angle  used  to  represent  this  fact? 
What  kind  of  angle  is  this  central  angle? 

8.  Which  of  the  following  groups  of  per  cents  cannot  be  repre- 
sented by  a circle  graph?  Why? 

a.  19%,  34%,  22%,  25%  c.  11%,  35%,  29%, 


b.(  36%,  18%,  40%,  10% 


35%J^ 


d.  -25%,  20%,  32%,  23% 
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How  to  Draw  a Circle  Graph 


1 .  For  each  100  new  cars  produced  by  a manufacturer  during  a 
certain  period  of  production,  the  number  of  cars  with  different 
styles  of  bodies  was  as  follows:  4-door  sedans,  49;  2-door  sedans,  41 ; 
other  styles,  10.  Show  these  facts  by  a circle  graph. 


a.  What  per  cent  of  the  cars  are  4-door  sedans?  2-door 
sedans?  other  styles? 

To  find  a per  cent  of  a circle,  find  that  per  cent  of  the  number 
of  degrees  in  a circle,  or  of  360°. 

b.  To  the  nearest  whole  number  of 
degrees,  find  49%  of  360°;  41%  of  360°; 
10%  of  360° 

2.  The  graph  on  the  left  shows  the 
distribution  of  the  number  of  different 
styles  of  bodies  on  cars.  Measure  the 
central  angle  for  each  part  of  the  graph. 
How  do  these  angles  compare  with  what 
you  found  in  1 b? 

The  following  steps  should  be  observed  in  drawing  a circle  graph : 


I.  When  the  numbers  are  not  expressed  as  per  cents, 
find  their  sum.  Then  find,  to  the  nearest  whole 
per  cent,  what  per  cent  each  number  is  of  the  total. 

II.  Find  each  per  cent  of  360°. 

III.  Draw  a circle  with  any  convenient  radius  and  then 

draw  a radius.  Use  this  radius  as  one  side  of  a cen- 
tral angle  and  draw  one  of  the  angles  you  found 
in  II.  Then  draw  the  other  parts  of  the  graph. 

IV.  Label  each  part  of  the  graph. 

V.  Do  not  try  to  show  more  than  about  six  parts  on  a 
circle  graph. 

3.  When  the  items  to  be  graphed  are  expressed  as  per  cents, 
which  of  the  above  steps  may  be  omitted? 

4.  Make  a copy  of  the  graph  shown  above. 
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Drawing  Circle  Graphs 


1 . The  enrollment  in  the  Park  Junior  High  School  is  as  follows: 
Grade  7,  37%;  Grade  8,  34%;  Grade  9,  the  remainder.  Show 
these  facts  by  a circle  graph. 

2.  In  problem  1 , find,  to  the  nearest  whole  number,  the  number 
of  students  in  each  grade  if  the  total  enrollment  is  750. 

3.  The  words  in  the  English  language  come  from  various  differ- 
ent sources.  The  per  cent  is  estimated  to  be  as  follows:  Latin, 
53%;  Greek,  10%;  other  sources,  the  remainder.  If  a dictionary 
defines  100,000  words,  on  the  average,  how  many  words  would 
there  be  in  it  from  each  of  these  sources?  Show  these  facts  by  a 
circle  graph. 

4.  In  a recent  year  each  dollar  the  government  spent  for  the 
defense  of  our  country  was  divided  as  follows:  Army,  34jz5;  Air 
Force,  34^;  Navy,  the  remainder.  Show  these  facts  by  a circle 
graph. 

5.  The  causes  of  forest  fires  in  this  country  are  as  follows:  Care- 
lessness of  smokers,  25%;  deliberate  setting,  25%;  burning  of 
brush,  14%;  other  causes,  the  remainder.  Show  these  facts  by 
a circle  graph. 

6.  The  woodlands  of  this  country  are  owned  by  different  groups 
as  follows:  Farmers,  31%;  government,  25%;  industry,  15%; 
other  owners,  the  remainder.  Show  these  facts  by  a circle  graph. 


7.  The  income  from  tolls  paid  for  crossing  a bridge  is  collected 
from  the  following  sources:  Passenger  cars,  64%;  trucks,  34%; 
other  sources,  the  remainder.  Show  these  facts  by  a circle  graph. 


★8-  In  a recent  year  the  school  enrollment  in  this  country  was  as 
follows:  Elementary  schools,  22.9  millions;  high  schools,  6.4 
millions;  colleges,  2.7  millions.  To  the  nearest  whole  per  cent, 
each  enrollment  is  what  per  cent  of  the  total  enrollment?  Show 
the  enrollment  in  the  different  groups  by  a circle  graph. 

★9.  In  a recent  year  the  number  of  students  enrolled  in  elementary 
and  high  schools  in  this  country  was  as  follows:  26  million  in 
public  schools;  3.5  million  in  parochial  schools;  0.5  million  in 
private  schools.  Show  these  facts  by  a circle  graph. 
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★ Choose  the  Best  Kind  of  Graph 


In  case  some  particular  kind  of  graph  is  not  mentioned  in  the 
following  problems,  decide  whether  a bar  graph,  a line  graph,  or  a 
circle  graph  should  be  used.  Tell  why.  Make  a rough  drawing  to 
illustrate  the  type  of  graph  you  would  use. 

1 . Carol  read  in  a local  newspaper  the  amount  of  wheat  the 
province  in  which  she  lived  produced  in  the  last  five  years.  She 
thought  that  she  would  represent  these  facts  by  a circle  graph. 
Show  why  a bar  graph  should  be  used  instead  of  a circle  graph. 

2.  What  kind  of  graph  should  be  used  to  show  the  lengths  of  the 
six  longest  rivers  in  the  world?  Why  could  a circle  graph  not  be 
used  to  show  these  facts? 

3.  Ralph  kept  a record  during  the  year  of  the  amount  of  money 
he  earned  from  delivering  papers,  running  errands,  and  caring  for 
pets.  What  kind  of  graph  should  he  use  to  show  from  which  sources 
he  received  his  income? 

4.  What  kind  of  graph  is  most  suitable  to  show  the  temperature 
at  the  end  of  each  hour  during  a day? 

5.  What  kind  of  graph  is  most  suitable  to  show  the  heights  of 
some  of  the  highest  mountain  peaks  in  this  country? 

6.  What  kind  of  graph  is  most  suitable  to  show  the  per  cent  of 
all  automobiles  in  the  world  that  are  owned  by  people  in  this  coun- 
try and  the  per  cent  that  are  owned  by  people  in  the  rest  of  the 
world? 


7.  What  two  kinds  of  graphs  may  be.  used  to  show  at  10-year 
intervals  the  growth  in  population  from  1871  to  1951? 

8.  What  kind  of  graph  is  most  suitable  to  show  the  number  of 
pupils  enrolled  in  each  of  the  first  six  grades  in  school? 

9.  What  kind  of  graph  is  most  suitable  to  show  the  per  cents  of 
boys  and  girls  enrolled  in  a school? 


Reviewing  Percentage 


1 . 5%  of  75  = 

2.  3.8%  of  60  = 

3.  4.5%  of  320  = 


4.6=  ?%  of  75 

5.  33j%  of  51  = 

6.  120%  of  340  = 


7.  125  = ?%of  150 

8.  40  = ?%  of  160 

9.  180  = ?%  of  60 
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The  Vocabulary  of  Mathematics 


Define,  illustrate,  or  use  in  a sentence  each  of  the  terms  given 
below.  The  number  in  parentheses  shows  on  what  page  the  term 
is  used. 


/ Acre 

Line  segment 

(196) 

^ Acute  angle 

/^(216) 

Obtuse  angle 

(216) 

3 Altitude 

f(230) 

Parallel  lines 

(194) 

/-/Angle 

(216) 

Parallelogram 

(238) 

5 Arc 

(214) 

Perpendicular  lines 

(194) 

Bisect 

^ (221) 

Plane  figure 

(193) 

^ Broken  line 

Protractor 

(219) 

C Central  angle 

^ -1.(249) 

Radius 

(214) 

^ Circle  graph 

, .^1(250) 

Regular  hexagon 

(234) 

Q Circumference 

<^(214) 

Scale  drawing 

(200) 

Concentric  circles 

.j,(215) 

Semicircle 

(214) 

Diameter 

)(2I4) 

Solids 

(229) 

'Equilateral  triangle 

- 8 (235) 

Straight  angle 

(216) 

Formula 

Q (203) 

Trapezoid 

(241) 

Inscribed  square 

'^aD(223) 

Vertex  of  an  angle 

(217) 

Practise  What  You  Have  Learned 

1.  2. 

9| 

3.  725  4. 

365)28946 

-2t 

X.38 

8i 

.^jT2 

6.  loTs  7. 

^ of  50  = 

8.  8j  = 9.  2.4)1.08  10.  2^  X 3^  = 

11.  17=?%  of  50  12.  4=  ?%  of  25  13.  3%  of  1150  = 

14.  i = ?%  15.  150  = ?%of90  16.  102%of540  = 

17.  75%  more  than  60  = 18.  40%  less  than  125  = 

1 9.  Find  the  decimal  value  of  ^ to  the  nearest  hundredth. 
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Checking  on  Geometry 


1 .  What  is  the  formula  for  the  perim- 
eter of  the  figure  on  the  left?  What  is 
^ ^ ' the  perimeter  of  the  figure? 

2.  What  is  the  formula  for  the  area  of  the  figure  in  problem  1? 
What  is  the  area  of  the  figure? 

3.  Draw  a rectangle  ij"  X 2".  Now  draw  a diagonal  and 
measure  it.  What  is  the  length  of  the  diagonal?  the  perimeter  of 
the  rectangle?  the  area  of  the  rectangle? 

4.  Estimate  the  length  of  the  pencil  on  the  left.  Now  measure 
it  with  a ruler.  Was  your  estimation  within  1 inch  of  the  length  of 
the  pencil?  When  the  error  of  estimation  is  either  1 inch  more  or 
1 inch  less  than  the  length  of  this  pencil,  what 
is  the  per  cent  of  error? 

5.  What  is  the  formula  for  the  perimeter 
of  the  figure  on  the  right?  for  the  area? 

6.  Find  the  perimeter  of  a square  when  a 
side  is  3 in. ; 5^  in. ; 9 ft. ; 8^  yd. 

7.  Find  the  areas  of  squares  having  the  dimensions  given  in 
problem  6. 

8.  Draw  a circle  having  a radius  of  2 inches.  Inscribe  a square 
in  the  circle.  Measure,  to  the  nearest  quarter  of  an  inch,  the  length 
of  a side  of  the  square. 

9.  Draw  concentric  circles  having  radii  of  1^",  2",  and  2j". 

a.  What  is  the  diameter  of  each  circle? 

b.  What  is  the  circumference  of  each  circle?  (Use  tt  = 3.14.) 

10.  The  figure  on  the  right  is  a symbol 
used  to  denote  Civilian  Defense.  Make  a 
copy  of  the  figure.  Is  the  side  of  the  triangle 
longer  or  shorter  than  the  diameter  of  the 
circle?  Prove  it  by  measurement. 

1 1 . Inscribe  a regular  hexagon  in  a 
circle  having  a radius  of  1 J inches.  What 
is  the  perimeter  of  the  hexagon? 
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12.  What  is  the  perimeter  of  the  hexagon  'X 
shown  here?  the  area? 

13.  Construct  an  equilateral  triangle  by 
connecting  alternate  vertexes  of  a regular  hex- 
agon inscribed  in  a circle  having  a radius  of 
3 inches.  To  the  nearest  eighth  of  an  inch, 
what  is  the  length  of  each  side  of  the  triangle? 

1 4.  A map  is  drawn  to  a scale  1 in.  = 50  mi. 

a.  What  is  the  distance  between  two  places  which  are 
inches  apart  on  the  map? 

b.  An  error  of  inch  in  measurement  on  the  map  makes 
how  much  of  an  error  in  the  distance  between  two  places? 

c.  What  is  the  map  distance  between  two  places  375  miles 

apart? 

15.  A room  is  14'  X 21'  and  it  contains  a rug  12'  X 15'. 
Make  a scale  drawing  to  show  the  room  and  the  rug  when  the 
border  between  the  rug  and  the  wall  along  each  of  the  two  parallel 
sides  is  uniform.  Use  a scale  1"  = 4'. 

1 6.  How  much  of  the  floor  space  in  problem  1 5 is  not  covered 
by  the  rug? 

17.  What  name  is  given  to 
the  figure  on  the  right?  What 
is  its  area? 

1 8.  What  is  the  formula  for 
the  area  of  a triangle? 

1 9.  What  is  the  area  of  each 
of  the  triangles? 

20.  If  an  equilateral  triangle 
has  a side  of  2f  feet,  what  is  the 
perimeter  of  the  triangle? 

21.  Draw  a trapezoid  which  has  two  right  angles;  no  right 
angles. 

22.  Draw  an  obtuse  angle  and  bisect  it.  Each  half  is  what  kind 
of  angle? 
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Getting  Ready  for  a Progress  Test 
in  the  Fundamentals 


I.  Add: 

1.  $ 9.38 
18.75 
7.69 
48.95 
0.98 

II.  Subtract: 

1.  7438 
2459 

6. 

Zi 


2. 


7. 


.47 

.38 

.95 

.64 

.25 


10,345 

9,387 

9i 

44 


3. 


7§  4. 

6i  5. 

7 1b.  3oz. 

2f 

9 lb.  14  oz. 

7f 

2 lb.  10  oz. 

00  1 

li 

3.  4.62 

4.  .875 

5.  6 

4.38 

.496 

8.  .732 

9.  12f 

10.  14 

.725 

—18 

3 

_4 

n . 4 ft.  5 in. 

3 ft.  9 in. 

III.  Multiply: 

1.498  2. 

67 


1 2.  6 hr.  18  min. 
4 hr.  35  min. 


37.5  3.  648 

9 60 


1 3.  1 gal.  2 qt. 
3 qt. 


4.  5.2 

3.8 


5.  730 
200 


6.  43  X 3§  — 

10.  4 yd.  27  in. 
^ 

IV.  Divide: 

1.  15)936 
5.  27  H-  t = 

9.  2)9  lb.  5 oz. 
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7.  I X = 8.  6f  X 3^  = 9.  72  X f = 
11.12%of85  = 12.  125%  of  960  = 


2.  47)3725 


4.  4yT 
8.  16)3 

10.  45  = ?%  of  120  1 1 . 60  = ?%  of  48 


6.  li  f = 


3.  360)24375 
7.  8)3 


6' 


10' 


Chapter  Test 


1 . What  is  meant  by  the  statement  that  a figure  is  rigid?  Name 
a plane  figure  which  is  rigid;  which  is  not  rigid. 

2.  What  is  the  area  of  triangle  A?  of  triangle  B?  of  triangle  C? 

3.  What  is  the  perimeter  of  triangle  B? 

4.  How  does  an  equilateral  triapgle  differ 
from  other  kinds  of  triangles?  '/ 

5.  What  is  the  perimeter  of  an  Unilateral 
triangle  having  a side  of  7.6  feet? 

6.  The  figure  shows  one  end  of  a barn. 

a . What  is  the  area  of  the  triangular  part? 

b.  What  is  the  area  of  the  rectangular  part? 

c.  What  is  the  total  area  of  the  end  of  the  barn? 


? 7.  Inscribe  a regular  hexagon  in  a circle  having  a radius  of 
inches.  What  is  the  perimeter  of  the  hexagon? 

8.  How  may  a parallelogram  differ  from  a rectangle?  What 
is  the  formula  for  the  area  of  each?  When  are  a parallelogram 
and  a rectangle  the  same? 

9.  How  does  a trapezoid  differ  from  a parallelogram?  from  a 
rectangle? 

/ 10.  A parallelogram  and  a triangle  have  equal  bases  and  equal 
altitudes.  How  do  their  areas  compare? 

1 1 . What  is  the  shape  of  the  face  of  a highway  Stop  Sign? 
yl2.  What  fractional  part  of  a circle  is  an  arc  of  45°?  of  120°? 
of  180°? 

/ 13.  Find  the  circumference  of  a circle  having  a diameter  of  14 
feet.  (Use  tt  = ■^.) 

^14.  The  land  area  of  this  country  is  distributed  as  follows:  14%, 
agricultural  land;  35%,  forested  land;  the  remainder,  wasteland 
and  other  land.  Show  these  facts  by  a circle  graph. 
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Progress  Test  in  the  Fundamentals 


Solve  the  following  examples : 


; 9.58 

2. 

7S 

3. 

.545 

4. 

758 

5. 

73,124 

34.27 

(48) 

8i 

(93) 

.178 

(100) 

X9.4 

(12) 

-63,852 

6.09 

.050 

17.64 

0.98 

5— 

£4 

.365 

6. 

(54) 

7-1 

'2 

^8 

7. 

(24) 

37)46251 

8.26 


8. 

1.2736 

0 5 . 5 _ 

^•6  • 8 “ 

10. 

3J  X 5J  = 

(113) 

(72) 

(63) 

11. 

120  = 

12.  1 .002  = 

13. 

22  ^ 3|  = 

(70) 

(112) 

(71) 

14. 

.15  mi.  = ?ft. 

15.  f = ?% 

16. 

3 =?% 

(100) 

(141) 

(152) 

17. 

4%  of  135  = 

18.  150%  of  42  = 

19. 

120  = ?%of75 

(136) 

(152) 

(152) 

20.  33j%  of  780  = 

(136) 

If  you  did  not  understand  how  to  solve  an  example,  turn  for 
explanation  to  the  page  number  in  parentheses. 

"^For  Those  Who  Made  No  Errors  on  the  Above  Test 

1 . Linda  said  she  could  not  see  why 
squares  instead  of  circles  are  used  to  find 
area.  She  tried  to  cover  a rectangle  with 
circles  as  shown  on  the  right.  How  many 
circles  are  there  on  the  rectangle?  Is  the 
whole  area  of  the  rectangle  covered  by 
the  circles? 

2.  Perform  the  experiment  Linda  did.  Use  circles  or  equilateral 
triangles  and  see  if  you  can  fill  all  of  the  space  in  a rectangle  with 
circles  or  with  triangles. 

3.  Why  is  a square  the  most  satisfactory  unit  to  use  for  measur- 
ing surface? 
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Progress  Test  in  Problem  Solving 


Solve  the  following  problems.  If  you  are  unable  to  solve  a 
problem,  turn  for  help  to  the  page  indicated  on  the  right. 

1 . What  is  the  smallest  whole  number  which,  when  rounded 

off  to  the  nearest  hundred,  is  equal  to  2700?  (5) 

2.  How  many  thousandths  are  there  in  2.8?  (90) 

3.  What  is  the  missing  digit  in  the  number  43?5  if  the  number 

is  to  be  divisible  by  9?  (18) 

4.  A factory  worker  receives  $1.44  an  hour  for  a 40-hour  week 

and  “time-and-a-half”  for  working  more  than  40  hours.  What  are 
his  earnings  when  he  works  48  hours  one  week?  (75) 

5.  At  60  m.p.h.  a car  travels  88  feet  in  a second.  To  the  near- 

est foot,  how  far  will  the  car  travel  at  that  speed  during  the  driver’s 
reaction  time  of  .6  second?  (100) 

6.  What  is  the  batting  average  of  a baseball  player  who  made 

27  hits  out  of  95  times  at  bat?  (109) 


7.  If  the  population  of  a city  increased  in  10  years  from  25,000 

to  28,000,  what  was  the  per  cent  of  increase?  (155) 

8.  The  perimeter  of  a square  is  36  feet.  What  is  the  area  of 

the  square?  (210) 

9.  An  angle  containing  69°  is  bisected.  How  many  degrees 

are  there  in  each  part  of  the  angle?  (222) 


1 0.  Find  the  perimeter  of  a regular  hexagon  inscribed  in  a circle 

which  has  a radius  of  2^  inches.  (234) 

1 1 . A circle  graph  shows  three  items.  If  two  of  the  central 

angles  are  140°  and  115°,  how  many  degrees  are  there  in  the  third 
central  angle?  (250) 


12.  To  show  one  item  on  a circle  graph  the  central  angle  con- 
tains 180°.  What  part  of  the  circle  is  used  to  represent  this  item? 

(250) 
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CHAPTER  VIII 


Family  Budgets 

The  graph  on  page  260  shows  a family  budget.  A family  budget 
is  a plan  to  control  the  use  of  the  family  income. 

Authorities  agree  that  a certain  per  cent  of  the  family  income 
should  be  devoted  to  each  of  the  items  on  the  graph.  The  net 
income  of  a family  is  the  amount  left  after  income  taxes  have  been 
paid. 

1 . What  is  the  net  income  of  the  family?  How  many  people 
are  there  in  this  family  according  to  the  drawing?  What  would  be 
an  average  amount  received  by  each  person  in  the  family  if  dis- 
tributed equally  among  them?  % 0 ^ ^ 

2.  What  per  cent  of  the  budget  is  spent  for  food?  for  clothing? 
for  housing? 

3.  In  a yearly  budget  of  $3000,  how  much  money  is  spent  for 
each  item  given  in  problem  2? 

4.  How  much  does  this  family  plan  to  spend  for  housing  each 
month? 

5.  “Operation”  refers  to  items  of  expense  not  given  in  the  other 
major  items,  such  as  the  cost  of  medical  and  dental  care.  How 
much  does  the  family  plan  to  spend  in  a year  for  operation?  What 
per  cent  of  the  total  income  is  this  amount? 

6.  Name  at  least  five  other  items  which  may  be  grouped  under 
“operation,” 

7.  How  much  does  the  family  plan  to  set  aside  each  month  for 
savings  and  education? 

8.  The  family  found  that  it  actually  spent  $100  a month  for 
food.  By  what  per  cent  did  this  amount  exceed  the  amount  budg- 
eted for  food? 

★9.  Is  it  wise  to  spend  more  than  is  planned  in  the  budget?  Can 
this  always  be  avoided? 

^10.  If  the  price  of  food  goes  up  and  the  amount  the  family  budget 
allows  for  food  remains  the  same,  what  is  the  effect  on  the  quantity 
of  food  that  the  family  can  buy? 
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A Family  of  Four  Eats  2|  Tons  in  One  Year 

The  picture  on  page  262  shows  the  2^  tons  of  food  a family  of 
four  of  an  average  industrial  worker  eats  in  a year.  The  family 
budgeted  $1300  for  food.  A large  store  offered  to  provide  the 
food  shown  for  $1306. 

1 . How  many  pounds  are  there  in  2\  tons? 

2.  What  is  the  average  number  of  pounds  of  food  per  person 
consumed  in  a year  in  the  family  shown? 

3.  If  the  cost  of  2\  tons  of  food  is  $1306,  what  is  the  average 
cost  per  ton? 

4.  The  family  consumed  690  pounds  of  potatoes.  How  many 
15-pound  bags  of  potatoes  are  there  in  690  pounds? 

5.  The  family  consumed  698  quarts  of  milk.  At  an  average 
of  23^  a quart,  what  was  the  cost  of  the  milk? 

6.  How  many  gallons  of  milk  were  consumed?  (Problem  5.) 

7.  Allowing  39  quarts  to  100  pounds  of  milk,  approximately 
how  many  hundred  pounds  of  milk  were  consumed? 

8.  The  family  consumed  131  dozen  eggs  in  a year.  Prove  that 
on  the  average  each  member  of  the  family  consumed  more  than 
one  egg  per  day. 

9.  The  family  consumed  78  pounds  of  butter  and  spreads  in  a 
year.  What  was  the  average  number  of  pounds  per  week? 

10.  If  the  family  consumed  \\  pounds  of  butter  and  spreads  per 
week,  what  was  the  average  consumption  per  person?  (Express 
the  answer  as  pounds;  as  ounces.) 

1 1 . The  family  consumed  the  following  quantities  of  meat : 
Beef,  300  lb. ; ham,  144  lb.;  pork  loins,  132  lb.;  veal,  30  lb.; 
lamb,  15  lb.  What  was  the  total  amount  of  meat  consumed? 
Approximately  what  was  the  average  number  of  pounds  consumed 
per  week? 

12.  What  was  the  average  number  of  pounds  of  meat  consumed 
in  a year  by  each  of  the  four  members  of  the  family?  (See  problem 

n.) 

'^IS.  How  does  the  part  of  the  country  in  which  the  family  lives 
affect  the  price  of  the  food  to  be  purchased? 
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Keeping  a Cash  Account 


Bob  keeps  a record  of  his  income  and  his  expenditures  in  his 
cash  account.  In  this  way  he  can  find  out  if  he  lives  within  his 
budget.  A budget  is  of  no  value  without  a record  of  expenditures 
and  income.  The  following  table  shows  Bob’s  record  for  the 
month  of  March. 


JrncoTnje. 

1 

€<K^:i€/n/U^ 

Tfia/i.  1 

1 

5 

8 

1 2 

16 

24 

30 

QMou/am^ 
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CAAztoid 
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^^0.40 

2.00 

1.00 
.45 
.75 

1.00 
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.65 

7 

10 

10 

16 

18 

22 

25 
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31 
31 

140001  Cut 

y6tkz/rri/:id' 

7ll4>vitd^ 

XM.ncA. 

Jd>cUi 

CAoAcA 

Jccuto^ 

7l£cAtie^ 

TlOnmA 

CoaA  Atttaunce. 

..0.  . r P' 

OvOOOOOOOOO 

lo?^ 

dfyiA 

CadA  on  Jia/rod 

? 

1 . The  cash  balance  is  the  difference  between  the  total  income 
and  total  expenditures.  What  was  the  cash  balance  at  the  end  of 
February?  at  the  end  of  March?  (Notice  where  to  write  the  cash 
balance  at  the  end  of  the  month.) 

2.  How  much  of  the  income  for  the  month  of  March  did  Bob 
earn  himself? 

3.  Rule  a form  like  the  one  shown,  but  for  your  use  make  the 
columns  wider  than  those  given  above.  We  call  this  “ruling  a 
cash  account.”  Enter  Esther’s  income  and  expenditures  for  April. 
Apr.  1.  Cash  on  hand,  27^;  Apr.  1.  Allowance,  $1.50;  Apr.  3.  Con- 
fections, 200;  Apr.  5.  Babysitting,  750;  Apr.  10.  Church,  250;  Apr. 
12.  Savings  stamps,  600;  Apr.  15.  Birthday  present  for  brother, 
$1.25;  Apr.  18.  Received  gift,  $1.00;  Apr.  20.  Club  dues,  250; 
Apr.  26.  Postage,  180;  Apr.  30.  Ran  an  errand,  350;  Apr.  30. 
Bus  fare,  140.  Find  the  cash  balance  for  the  end  of  the  month. 

-264- 


4.  Rule  a cash  account  for  the  record  of  Edward’s  income  and 
expenditures  for  the  month  of  May.  May  1 . Cash  on  hand,  42^ ; 
May  2.  Allowance,  $1.60;  May  5.  Club  dues,  20^;  May  5.  Mowed 
lawn,  75^;  May  8.  Savings,  $1.00;  May  12.  Picnic,  85^;  May  17. 
Haircut,  75^;  May  20.  Recreation,  68^;  May  22.  Sold  magazines, 
65^;  May  29.  Delivered  flowers,  $1.25;  May  30.  Ticket  to  base- 
ball game,  75^.  What  was  the  balance  at  the  end  of  the  month? 

5.  Rule  a cash  account  for  the  record  of  Tom’s  income  and 
expenditures  for  the  month  of  February.  Feb.  1.  Cash  on  hand, 
19j!f;  Feb.  1.  Allowance,  $1.00;  Feb.  2.  Shoveled  snow,  $1.35; 
Feb.  4.  Movies,  44^;  Feb.  5.  Church,  15^;  Feb.  8.  Bus  fare,  14^; 
Feb.  10.  Candy,  39j^;  Feb.  11.  Ran  errand,  65^;  Feb.  14.  Savings, 

Feb.  18.  Baby  sitting,  75^;  Feb.  22.  Movies,  44^;  Feb.  25. 
Received  birthday  gift,  $5.00;  Feb.  28.  Bought  a pair  of  skates, 
$4.89.  Find  the  cash  balance  at  the  end  of  the  month. 


6.  The  table  below  shows  the  kind  of  budget  Susan  keeps  each 
month.  This  is  her  budget  for  the  month  of  October. 
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^0.67 

1.00 

3.18 

.85 

QzA.^<xAj^ 
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.40 
1.00 
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1.50 

^0,50 

.35 

.50 
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.45 

1.  1 5 
.70 
1.40 

C^cfta£ 

0 

SoLiy'na 

9 ^ 

a.  Find  the  missing  numbers  in  the  table. 

b.  What  is  the  difference  between  the  sum  of  the  two  columns 
on  the  right? 

c.  Susan  had  only  28^  left  at  the  end  of  the  month.  How 
much  less  is  this  than  the  cash  balance  she  should  have?  Susan 
marked  this  amount  “Unaccounted  for”  in  the  expenditure  column. 
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Cost  of  Operating  a Car 

Mr.  Shannon  bought  a new  car  at  the  beginning  of  the  year  for 
$2160.  The  table  below  gives  an  approximate  cost  of  operating 
his  car  during  the  year.  He  estimated  that  the  value  of  the  car 
depreciated  the  first  year  at  the  rate  of  2%  a month.  Deprecia- 
tion of  a car  is  its  loss  in  value.  Give  reasons  why  a car  depreci- 


ates in  value. 

a.  Gas  for  9000  mi.  at  20  mi.  per  gallon,  at  an  aver- 

age cost  of  38.8 a gallon  $ ? 

b.  Average  of  1 qt.  of  oil  to  200  mi.  at  an  average 

cost  of  55  qt.  (Includes  oil  changes)  ? 

c.  Repairs  and  maintenance  54.85 

d.  Depreciation — 24%  ? 

e.  License  plates  14.50 

f.  Insurance  47.75 

Total  ? 

1 .  Find  the  missing  numbers  in  the  table. 


2.  What  is  the  total  cost  of  operating  the  car  for  one  year? 

3.  Mr.  Shannon  estimated  that  it  cost  him  9^  a mile  to  operate 
his  car  for  a year.  Show  that  his  estimate  is  approximately  correct. 

4.  If  depreciation  is  not  included,  show  that  the  cost  of  operation 
is  approximately  3^^^  a mile. 

5.  Mr.  Shannon  has  an  income  of  $650  a month  for  each  month 
of  the  year.  To  the  nearest  per  cent,  the  total  cost  of  operation  is 
what  per  cent  of  his  yearly  income? 

6.  A car  that  cost  $2500  depreciated  2%  a month  for  the  first 
V 3 months.  What  was  the  value  of  the  car  at  the  end  of  each  month? 

★7.  Show  why  depreciation  should  or  why  it  should  not  be  con- 
sidered as  part  of  the  cost  of  operation. 

★ 8.  If  Mr.  Shannon  had  driven  15,000  miles  instead  of  9000  miles 
in  a year,  for  which  items  in  the  table  would  the  cost  be  the 
same? 

★ 9.  What  is  meant  by  “insurance”?  What  are  some  of  the  differ- 
ent kinds  of  insurance  for  automobiles? 
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High  School  Graduates  25  Years  Later 


The  graphs  give  the  result  of  a survey  showing  the  different  places 
where  high  school  boys  and  girls  live  25  years  after  graduation. 

1 . What  per  cent  of  the  girls  live  in  their  home  community  25 
years  after  graduation  from  high  school?  What  per  cent  of  the 
boys? 

2.  What  per  cent  of  the  girls  move  to  some  other  part  of  the 
province  within  25  years  after  graduation  from  high  school? 

3.  What  per  cent  of  the  boys  move  to  some  other  part  of  the 
province  within  25  years  after  graduation  from  high  school? 

4.  After  a period  of  25  years  from  the  date  of  graduation,  about 
one  graduate  out  of  how  many  graduates  will  be  living  outside  of 

the  province  in  which  he  or  she  lived  at  the  time  of  graduation?  j 

5.  The  occupations  of  the  women  25  years  after  graduation  were 
as  follows;  Homemaking,  68%;  professional,  16%;  office  worker, 

12%;  others,  4%.  Show  these  facts  by  a circle  graph. 

6.  The  occupations  of  the  men  25  years  after  graduation  were  as 
.(/follows:  Professional,  33%;  business,  19%;  government,  19%; 

others,  the  remainder.  Show  these  facts  by  a circle  graph. 

7.  A class  at  high  school  had  150  male  graduates  living  25  years 
^ after  graduation.  To  the  nearest  whole  number,  how  many  of 

them,  according  to  problem  6,  were  engaged  in  a profession?  in 
business?  in  government?  in  other  activities? 

8.  Find  the  missing  numbers: 

a. f  = ?%  e.  6%of540=  e.  103%of225=  g.200%ofll8  = 

b. f=?%  d.  15  = ?%of75  f.  125=?% of 75  h.  5=?%of2 
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Practise  What  You  Have  Learned 


1. 


7f 

2, 

n 

3. 

61,375  4. 

24)18 

5. 9V234 

If 

-2f 

-29,976 

85 

6. 

15-f 

= 

7.  X 4|  = 

8. 

92.  -iS.  _ 

Z3  .94— 

.5T4 

10. 

i.6)r2 

11.  3.4  .002 

,=  12. 

1 -f-  .01  = 

102%  of  480  = 

14. 

37j%of56  = 

15.  15 

= ?%ofl2 

480  = 

= ?%of600 

17. 

II 

0 

00 

0 

18.  23 

= ?%of23 

15% 

more 

than  80 

= 

20. 

20%  less 

than  60  = 

2 1 . Find  the  value  of  ^ to  the  nearest  hundredth. 

Number  Quickies 

1 . A train  traveled  200  mi.  in  3 hr.  20  min.  What  was  its 
average  speed  an  hour?  (3  hr.  20  min.  = ? hr.) 

2.  Two  dozen  oranges  from  a crate  of  216  oranges  were  not 
saleable.  What  per  cent  of  the  oranges  were  not  saleable? 

3.  Poultry  loses  J of  its  live  weight  when  being  prepared  for 
market.  At  this  rate,  how  much  live  poultry  is  needed  to  obtain 
30  lb.  of  fowl  ready  for  market? 

4.  The  cost  of  1000  bricks  is  $77.50.  At  this  rate,  what  is  the 
average  cost  of  one  brick? 

5.  If  the  rainfall  during  the  month  of  April  was  4.20  in.,  what 
was  the  average  daily  rainfall  during  the  month? 

6.  A third  is  how  many  times  as  much  as  a twelfth? 

7.  When  a certain  number  is  divided  by  16  the  quotient  is  20 
with  a remainder  of  5.  What  is  the  number? 

8.  What  is  the  smallest  three-place  whole  number  which  is 
divisible  by  7? 

9.  Why  must  the  number  in  problem  8 be  between  99  and  107? 

1 0.  What  number  divided  by  f is  equal  to  60? 

1 1 . What  number  multiplied  by  f is  equal  to  60? 

1 2.  The  average  of  three  numbers  is  150.  If  two  of  the  numbers 
are  146  and  160,  what  is  the  third  number? 
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Checking  on  Geometry 


1 .  Give  the  formula  for  the  area  of  a rectangle ; area  of  a 
parallelogram;  area  of  a triangle;  circumference  of  a circle. 

B 
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the 


2.  What  is  the  perimeter  of  figure  A above?  the  area? 

3.  Figure  B above  shows  the  plan  of  the  sidewalk  along  a cor- 
ner lot.  What  is  the  area  of  this  sidewalk? 

4.  What  kind  of  triangle  is  the  trian- 
gle on  the  right?  What  is  the  perimeter? 
the  area? 

/ 5.  Measure  the  smaller  acute  angle  in 

/^e  triangle.  How  many  degrees  does  it 
/ contain? 

6.  What  is  the  formula  for  the  perimeter  of  a square? 
formula  for  the  area  of  a square? 

7.  Find  the  perimeter  of  a 2^-inch  square ; of  a 5.4-foot  square. 

8.  Find  the  area  of  each  figure  in  problem  7.  Express  the 
answer  to  the  nearest  tenth  of  a square  foot  for  the  5.4-foot  square. 

9.  What  kind  of  figure  is  d 
shown  on  the  right?  What  is 
the  area  of  this  figure? 

10.  Draw  an  angle  of  112° 
and  bisect  it  with  compasses. 

1 1 . Construct  a regular  hexagon  in  a circle  having  a radius  of 
ij  inches.  What  is  the  perimeter  of  the  hexagon?  the  circum- 
ference of  the  circle?  (Use  tt  = 3.14.) 

★ l2.  Use  the  data  in  problem  1 1 to  prove  that  the  perimeter  of 
an  inscribed  regular  hexagon  is  less  than  the  circumference  of  the 
circle. 


9' 
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Our  Eating  Habits  Change 

The  table  gives  the  average  yearly  eonsumption  of  certain  foods 
per  person  15  years  ago  and  the  average  yearly  consumption  today. 


Consumption  Consumption 


Food 

15  Yr.  Ago 

Today 

Food 

15  Yr.  Ago  Today 

Potatoes 

191  lb. 

200  lb. 

Butter 

31  lb. 

23  lb. 

Wheat  flour 

183  lb. 

153  lb. 

Milk 

161  qt. 

160  qt. 

Meat 

Fresh  citrus 

120  lb. 

134  lb. 

Eggs 

Cheese 

20  doz; 

4 lb. 

24  doz. 
5 lb. 

fruits 

Sugar 

25  lb. 

91  lb. 

34  lb. 
96  lb. 

Chicken 

15  lb. 

20  lb. 

1 . For  which  of  the  different  foods  was  there  an  increase  in  con- 
sumption during  the  15-year  period?  a decrease? 

2.  What  is  the  per  cent  of  increase  in  the  average  consumption 
of  potatoes  per  person  today  compared  with  the  consumption  15 
years  ago?  The  number  of  pounds  consumed  15  years  ago  is  what 
per  cent  of  the  number  of  pounds  consumed  today? 

3.  Today  the  average  consumption  of  wheat  flour  per  person  is 
what  per  cent  of  the  consumption  15  years  ago? 

4.  To  the  nearest  per  cent,  what  was  the  per  cent  of  increase 
in  the  consumption  of  meat  per  person  during  the  15-year  period? 
of  citrus  fruits? 

5.  List  the  foods  which  are  called  “dairy  products.” 

6.  How  many  of  the  dairy  products  showed  an  increase  in  yearly 
consumption?  Which  ones  showed  a decrease? 

7.  The  number  of  pounds  of  cheese  consumed  today  is  what 
per  cent  of  the  number  of  pounds  consumed  15  years  ago? 
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8.  What  is  the  per  cent  of  increase  for  the  given  period  in  the 
consumption  per  person  of  sugar?  of  eggs?  of  chicken? 

9.  To  the  nearest  tenth  of  one  per  cent,  what  was  the  per  cent 
of  decrease  in  the  consumption  of  milk  per  person  for  the  given 
period? 

1 0.  For  which  food  was  the  per  cent  of  increase  the  greatest? 

1 1 . How  many  bushels  of  potatoes  does  a family  of  5 persons 
consume  in  a year  today  at  the  average  yearly  rate  of  consumption? 
(60  lb.  of  potatoes  = 1 bu.) 

12.  At  an  average  price  of  $1.80  a bushel,  find  the  cost  of  85 
bushels  of  potatoes. 

1 3.  At  the  average  yearly  rate  of  consumption  and  at  an  average 
cost  of  a pound,  find  the  cost  of  meat  today  for  a family  of  5 
persons. 

14.  Use  the  average  yearly  price  of  milk  as  23^  a quart.  Find 
'“•the  cost  of  the  milk  consumed  in  a year  by  a family  of  3 persons; 
of  5 persons. 

1 5.  Fifteen  years  ago  the  average  consumption  of  milk  and  milk 
products  per  person  was  83  pounds.  Today  the  average  consump- 
tion is  88  pounds.  What  is  the  per  cent  of  increase  in  the  consump- 
tion of  milk  and  milk  products? 

16.  At  an  average  cost  of  67^  a pound,  what  is  the  annual  cost 
of  butter  today  for  a family  of  4 persons? 

^^17.  Use  the  prices  given  below  to  find  the  cost  of  food  for  a 
family  of  4 people,  if  the  average  consumption  is  the  same  as  given 
in  the  table  on  page  270. 


a.  Potatoes,  5^  lb. 

b.  Wheat  flour,  8|^f^  lb. 

c.  Meat,  84^^  lb. 

d.  Sugar,  9^  lb. 


e.  Butter,  77^  lb. 

f.  Milk,  23^  qt. 

g.  Eggs,  57^  doz. 

h.  Chicken,  39^  lb 


'jArl  8.  A family  should  not  spend  more  than  35%  of  its  income  for 
food.  If  a family  of  4 persons  has  a yearly  income  of  $3600,  will 
it  be  able  to  afford  the  foods  given  in  problems  16  and  1 7? 

'jArl  9.  Give  reasons  for  the  changes  in  the  amounts  of  various  foods 
people  eat  today  compared  with  those  of  15  years  ago. 
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n./- 


.17  + .95  + .38  = 
15-^1  = ? 
12i-7|  = ? 
706X4008  = ? 


Practise  What  You  Have  Learned 


Set  I 

b 

9.64-7.8+3.9  = ? 
9^X41  = ? 
4.5X38  = ? 
5738^13  = ? 
.8X.07  = ? 


3.8X45  = ? 

= ? 

92547^180  = ? 
98.8-^.26  = ? 


6.  Add:  763+948+4103+540+357+92  - ? 


Set  II 


a 

b 

^ i , 

d 

1.  24i 

zZi 

7.345 

-1.008 

.4)38  ‘ 

41 

-9|  " 

.osto 

-.085  , 

2.  9).567 

.36)1.29,6 

3.7^.1776 

3.  938 

70.4 

325 

4.27 

X409 

X.06 

X.025 

Xl.5 

4.  Find  the  decimal  value  of  the  following:  a.  b.  f;  c.f  ; 
d-  I;  g’  T^j  h.  If;  i.  2f. 


5.  Round  off  the  following  to  the  nearest  thousand:  a.  7695; 
b.  4372;  r.  9500;  d.  7499;  500;/.  1510. 


Set  III 

a b 

1.  10%  of  78  = ? 3%  of  65  = ? 

2.  120%  of  45  = ? ^ 208%  of  1450  = ? 

\ 3.15=?  % of  60'^  27  = ? % of  30 

>\  4.  36  =?  % of  7^0  144  =?  % of  36 

5.  Change  the  following  to  decimals  or  whole 
b.  125%;  r.  70%;  d.  400%;  ..  2%;/.  101%. 


'^1 

\ 

c 

100%  of  97  =? 
3.5%  of  1230  = ? 
40  =?  % of  30 
2.5  =?  % of  100 
numbers:  a.  12%; 
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60°  F 


64°F. 


What  Are  Calories? 


We  measure  meat  by  the  pound,  milk  by  the  quart,  and  eggs  by 
the  dozen.  These  units  measure  quantity,  but  they  do  not  measure 
the  value  of  the  food  to  the  body.  One  value  of  food  to  the  body 
is  measured  by  the  number  of  units  of  heat  it  produces.  These 
units  of  heat  are  measured  in  calories.  The  number  of  calories 
in  certain  foods  is  given  on  page  274. 

1 .  What  amount  of  water  is  shown  in  each  container? 


2.  Approximately,  what  is  the  weight  of  a pint  of  water? 

3.  What  was  the  temperature  of  the  water  before  heat  was 
applied?  after  heat  was  applied?  Find  the  difference  in  tem- 
perature. 

The  amount  of  heat  needed  to  raise  the  temperature  of  a pound 
of  water  4°  Fahrenheit  (F)  is  1000  calories.  The  symbol  for  1000 
calories  is  C;  for  1 calorie,  c. 

4.  How  many  calories  of  heat  were  applied  to  the  water  shown 
in  the  second  picture? 

5.  Water  freezes  at  32°  F and  boils  at  212°  F.  How  many  cal- 
ories are  needed  to  raise  the,^[temperature  of  a pint  of  water  from 
freezing  to  boiling?  Hint:  180°  is  how  many  times  4°? 

6.  To  the  nearest  1000  calories,  how  many  calories  are  needed 
to  raise  the  temperature  of  a gallon  of  water  (about  8 lb.)  10°  F? 
30°  F?  100°  F? 

7.  The  number  of  Calories  needed  by  men  in  different  occupa- 
tions per  day  is  as  follows : Moderately  active  muscular  work,  3500 ; 
light  muscular  work,  3150;  non-muscular  work,  2800.  What  is 
the  average  number  of  calories  needed  per  day? 
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mxos: 


MEATS 

AND 

FATS 


FRUITS,  CEREALS  SWEETS  VEGETABLES 

AND  AND  AND 

MILK  PASTRIES  OTHER  FOODS 


2 Slices  of  Bacon 
100  Calories 


1 Apple 
50  Calories 


1 Bar  of  Chocolate  Candy 
250  Calories 


1 Slice  of  Bread 
60  Calories 


1 Hamburger 
1 50  Calories 


1 Lamb  Chop 
100  Calories 


1 00  Calories 


1 Doughnut 
200  Calories 


Macaroni  and  Cheese 
280  Calories 


1 Individual  Package 
Corn  Flakes 
1 00  Calories 


1 Glass  of  Milk 
1 70  Calories 


1 Tablespoon  of 
White  Sugar 
50  Calories 


Green  Peas 
50  Calories 


Medium  Size  Baked 
Potato 

1 00  Calories 


Calories  in  Foods 


Above  are  shown  different  foods  and  the  number  of  calories  each 
contains.  If  the  amount  of  food  cannot  be  shown  accurately,  the 
number  of  calories  given  represents  an  average  serving  of  that 
particular  food. 

-274- 


1 .  Which  of  the  four  types  of  food  shown  on  page  274  is  highest 
in  calorie  value?  lowest  in  calorie  value? 


2.  Find  the  number  of  calories  in  the  following  breakfasts: 

A B 


3 strips  of  bacon 
2 eggs  of  70  c.  each 
1 apple 
1 glass  milk 


1 banana  with  corn  flakes 
tablespoon  of  sugar 

J glass  of  cream  (100  c.) 

2 slices  of  bread 

1 piece  of  butter  (100  c.) 

1 glass  of  milk 


3.  Between  meals  Walter  ate  the  following:  1 doughnut,  2 
pieces  of  chocolate  candy,  and  an  apple.  How  many  calories  are 
there  in  the  food  he  ate  between  meals? 


4.  Jim  is  14  years  of  age  and  he  needs  about  2400  calories  daily. 
For  dinner  he  had  a baked  potato,  2 iamb  chops,  green  peas,  2 
slices  of  bread  with  a portion  of  butter,  a glass  of  milk,  and  a piece 
of  apple  pie.  If  the  food  from  each  of  the  other  two  meals  provided 
an  average  of  800  calories,  how  many  more  calories  did  he  get  that 
day  than  he  needed? 

5.  There  are  50  calories  in  2 tablespoonfuls,  or  1 fluid  ounce, 
of  cream.  At  this  rate,  how  many  calories  are  there  in  a half  pint 
of  cream? 


6.  If  a dozen  eggs  weigh  24  ounces  and  there  are  70  calories  in 
one  egg,  how  many  calories  will  a pound  of  eggs  produce? 

7.  For  breakfast  Tom  had  the  following: 


How  many  calories  did  his  breakfast  contain?  (Fruit  juice,  100  c.) 
★8.  Plan  a breakfast  which  will  contain  at  least  500  calories, 
but  not  more  than  750  calories. 

★9.  If  the  food  a person  eats  contains  more  calories  than  his 
body  needs,  how  does  the  food  affect  him? 
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MEAT  PRICES..  . from  steer  to  steak 


Cattle  are  not  all  beef  . . . Beef  is  not  all  steak 


LB.  PRICE 


40  m 


50  80( 


80  75< 


100  50< 


160  45( 


40  15< 


- 0 


1000  lb.  Steer  = 600  lb.  Beef  =?  lb.  Retail  Cuts 


at  26c  per  lb. 

Packer  Pays 


at  42c  per  lb. 

Butcher  Pays 


(including  shop  fats) 

Customer  Pays 


From  Steer  to  Steak 


The  pictures  on  page  276  show  the  price  the  farmer  received  for 
a steer  in  a recent  year  and  the  price  the  consumer  had  to  pay  for 
the  beef  from  that  steer.  Most  of  the  problems  on  this  page  are 
based  on  the  data  given  on  page  276. 

1 . How  many  pounds  of  beef  will  be  produced  by  the  butcher 
from  a live  steer  weighing  1000  pounds? 

2.  The  column  on  the  right  shows  in  number  of  pounds  the 
different  cuts  of  meat  the  butcher  sells  to  the  customer  from  a steer 
that  weighed  1000  pounds  when  alive.  How  many  pounds  does 
the  butcher  sell? 

3.  What  does  the  packer  pay  for  the  1000-pound  steer? 

4.  What  does  the  butcher  pay  for  the  beef  from  this  same  steer? 

5.  What  is  the  average  price  the  consumer  pays  for  the  retail 
cuts? 

6.  How  much  does  the  consumer  pay  the  butcher  for  the  meat 
from  the  steer? 

(You  found  that  the  packer  receives  less  than  he  paid  for  the 
steer.  The  packer  has  by-products,  such  as  hides,  fats,  and  fertil- 
izers which  he  sells  elsewhere.) 

7.  What  per  cent  of  the  live  weight  of  a steer  becomes  beef? 
What  per  cent  becomes  retail  cuts  for  the  consumer? 

8.  The  retail  cuts  for  the  consumer  are  what  per  cent  of  the 
600  pounds  of  beef  which  the  butcher  buys? 

9.  To  the  nearest  per  cent,  what  per  cent  of  the  retail  cuts  (540 
lb.)  is  porterhouse  steak?  sirloin  steak?  round  steak? 

10.  To  the  nearest  per  cent,  what  per  cent  of  the  retail  cuts  is 
used  for  roasts? 

1 1 . The  cost  per  pound  of  rib  and  rump  roast  is  what  per  cent 
more  than  the  cost  per  pound  of  chuck  roast? 

12.  The  cost  per  pound  of  porterhouse  steak  is  what  per  cent 
more  than  the  cost  per  pound  of  sirloin  steak?  than  the  cost  per 
pound  of  round  steak?  than  the  cost  per  pound  of  hamburger? 
^13.  Do  you  get  your  meat  from  a butcher?  From  whom  does 
he  get  the  meat? 
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It's  Cheaper  to  Buy  in  Quantity 


The  table  shows  the  cost  of  fertilizer 
for  a lawn  when  bought  in  different-sized 
bags  or  packages. 

1 . What  is  the  cost  a pound  of  fertil- 
izer when  bought  in  a 100-lb.  bag?  in  a 
50-lb.  bag?  in  a 25-lb  bag?  in  a 10-lb. 
bag?  in  a 5-lb.  bag? 

2.  What  is  the  cost  of  100  pounds  of 
fertilizer  when  bought  in  1-lb.  bags?  in 
5-lb.  bags?  in  10-lb.  bags?  in  25-lb.  bags?  in  50-lb.  bags? 

3.  What  per  cent  more  does  it  cost  to  buy  100  pounds  of  fertilizer 
in  50-lb.  bags  than  in  a 100-lb.  bag?  What  per  cent  more  does  it 
cost  to  buy  100  pounds  in  25-lb.  bags  than  in  a 100-lb.  bag? 

4.  The  table  gives  the  price  of  lawn 
seed  when  bought  in  different  quanti- 
ties. What  is  the  price  per  pound 
when  bought  in  a 10-lb.  bag?  in  a 25- 
bag?  in  a 100-lb.  bag? 

5.  The  saving  by  buying  a 100-lb. 
bag  of  grass  seed  is  what  per  cent  of  the 
cost  of  two  50-lb.  bags? 

6.  The  saving  by  buying  a 50-lb.  bag  of  grass  seed  is  what  per 
cent  of  the  cost  of  two  25-lb.  bags? 

7.  The  table  gives  the  cost  of  different  quan- 
tities of  ice  cream. 

a.  The  cost  of  a gallon  is  what  per  cent 
more  than  the  cost  of  two  quarts? 

b.  A gallon  is  what  per  cent  more  than 
two  quarts? 

c.  What  is  the  cost  of  a gallon  at  the  rate  of  the  cost  of  a pint? 

d.  A half  pint  sells  for  20^.  At  this  rate,  what  is  the  cost  of 
a quart?  of  a gallon? 

8.  A gallon  of  ice  cream  must  contain  at  least  1.8  pounds  of 
food  solids.  What  is  the  least  weight  of  food  solids  in  ounces  that 
a pint  may  contaip?  a quart? 
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Ice  ' 

Cream 

1 

pt. 

-$  .35 

1 

qt. 

— .60 

2 

qt. 

— 1.00 

1 

gal. 

- 1.60 

Grass  Seed 

100-lb.  bag  — 

$35.00 

50-lb.  bag — 

20.00 

25-lb.  bag  — 

17.50 

10-lb.  bag— 

9.30 

Lawn  Fertilizer 

100-lb.  bag— 

$4.00 

50-lb.  bag — 

2.50 

25-lb.  bag  — 

1.50 

10-lb.  bag— 

.85 

5-lb.  bag  — 

.45 

Mb.  bag— 

.10 

9.  If  a gallon  of  ice  cream  contains  2.1  pounds  of  food  solids, 
how  much  more  than  the  minimum  weight  of  food  solids  allowed 
(problem  8)  does  it  contain? 

10.  If  a pint  package  of  ice  cream  weighs  12  ounces,  what  is 
the  weight  of  a gallon? 

1 1 . A quart  of  bulk  ice  cream  will  make  12  dips  which  sell  at 
15^  each.  If  the  operator  of  a soda  fountain  pays  $2.25  a gallon 
for  ice  cream,  how  much  above  the  cost  does  he  receive  from  selling 
the  gallon  by  the  dip? 


Practise  What  You  Have  Learned 


1. 


2.64 
3.98 
0.57 

9.65 


6i 


2.  409 

X306 


3.  180)8543 


4.  70,301  5. 

20,508 


6i 


-2i 


7.  I 


3 _ 

4 — 


8.  27 

1 1 . 3 = ?%  of  50  12 


10.  1%  of  750  = 

To  the  neare: 

15.  Write  the  following  as  per  cents:  f,  f,  1.04,  f, 


9.  .4717 

120  = ?%  of  90 


. 3 _ 

“ 4 ~ 


13.  To  the  nearest  tenth,  f = ? 14.  Express  40%  as  a fraction. 


'I^Thinking  with  Numbers 

In  the  following  examples,  estimate  the  answer  nearest  the  correct 
answer.  Then  work  the  example  to  find  the  correct  answer. 

1.  63%  of  240  is:  140,  150,  160,  175. 

Think,  “63%  is  about  62j%  or  f.  fof240  = 150.  Hence 
j 150  is  the  best  answer  given.” 

.63  X 240  = ?,  the  exact  amount. 

0 - ^2.  37%  of  480  is  nearest:  150,  180,  190,  200. 

' 3.  111%  of  530  is  nearest:  58,  560,  580,  535. 

4.  120  is  ?%  of  198.  The  answer  is  nearest : 60%,  6%,  160%. 
/ ’ Q 5.  71  is  ?%  of  74.  The  answer  is  nearest : 96%,  103%,  105%. 

6.  62%  of  79  is  nearest:  40,  50,  60,  35. 

7.  104is?%of98.  The  answer  is  nearest : 99%,  120%,  105%. 

8.  380  is  ?%  of  199.  The  answer  is  nearest : 19%,  190%,  51%. 
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Farmers  Grow  Bigger  and  Better  Crops 


The  increased  use  of  farm  machinery,  new  fertilizers,  and  selected 
seeds  has  enabled  farmers  to  increase  the  yield  of  their  crops.  The 
table  gives  the  number  of  people  that  could  be  fed  with  the  crops 
produced  by  the  average  farmer  in  certain  years. 


Year 

Number  of 
People 

Year 

Number  of 
People 

Year 

Number  of 
People 

1850 

4.8 

1890 

7.2 

1930 

11.0 

1860 

5.1 

1900 

8.1 

1940 

11.3 

1870 

5.8 

1910 

8.0. 

1950 

15.0 

1880 

6.4 

1920 

9.9 

1 . The  average  farmer  in  1950  was  able  to  produce  enough  food 
to  feed  approximately  how  many  times  as  many  people  as  the 
average  farmer  in  1850? 

2.  Between  which  two  10-year  periods  in  the  order  given  in  the 
table  was  there  the  greatest  increase  in  the  production  of  food  by 
the  average  farmer? 

3.  Between  which  two  10-year  periods  in  the  order  given  in  the 
table  was  there  a decline  in  the  production  of  food  by  the  average 
farmer? 

4.  Make  a line  graph  or  a bar  graph  to  show  the  data  in  the  table. 

5.  A million  farmers  were  able  to  produce  enough  food  to  feed 
how  many  people  in  1850?  in  1900?  in  1940?  in  1950? 

6.  If  our  population  in  1950  was  14,000,000,  it  took  at  least  how 
many  farmers  to  produce  food  to  feed  our  people? 

7.  It  is  estimated  that  7%  of  our  population  are  farmers.  If 
our  population  is  14  million,  how  many  farmers  are  there? 
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\XyMAT  ONE  KILOV)6/ATT  MOUPv  MEANS 


What  One  Kilowatt  Hour  Means 

The  unit  for  measuring  electricity  is  a kilowatt  hour  (k.w.h.). 
The  pictures  show  how  long  certain  appliances  in  the  home  may 
be  operated  on  one  kilowatt  hour. 

1.  A kilowatt  hour  is  the  amount  of  current  a 1000-watt  lamp 
uses  in  one  hour.  How  many  hours  will  1 k.w.h.  supply  a 50-watt 
electric  bulb?  a 75-watt  bulb?  a 40-watt  bulb? 

2.  According  to  the  picture,  how  many  watts  does  an  electric 
iron  use  in  1 hour?  How  many  would  a radio  use  in  an  hour? 

3.  Find  the  number  of  kilowatt  hours  used  by  electric  bulbs 
according  to  the  table  given  below: 


Number 

of 

Bulbs 

Number 

of 

Watts 

Number 

of 

Hours 

Number 

of 

Bulbs 

Number 

of 

Watts 

Number 

of 

Hours 

a.  5 

60 

4 

d.  2 

125 

3 

b.  8 

75 

3 

e.  5 

75 

6 

c.  6 

40 

12 

f-  1 

500 

4.  During  the  month  of  November  a room  is  lighted  by  an 
average  of  four  50-watt  bulbs  burning  5 hours  a day.  How  many 
kilowatt  hours  of  current  are  used  to  light  the  room  during  the 
month? 
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Metering  Electricity 


Electric  current  is  measured  by  an 
'electric  meter,  such  as  the  one  shown  at 
the  left. 


1 .  If  the  indicator  on  a dial  points  between  two  digits,  read  the 
smaller  digit  for  the  value  of  that  dial,  except  when  the  pointer  is 
between  0 and  9.  In  this  case,  read  9.  The  zero  then  represents 
10.  What  is  the  number  registered  on  the  lOOO’s  dial  (A)?  on  the 
lOO’s  dial?  on  the  lO’s  dial?  on  the  Ts  dial?  on  the  meter? 

The  following  meters  show  the  readings  in  different  homes  at  the 
beginning  and  at  the  end  of  a month. 


BEGINNING  OF  MONTH 


END  OF  MONTH 


2.  At  the  beginning  of  the  month,  what  was  the  reading  on 
Meter  A?  Meter  B?  Meter  C? 

3.  At  the  end  of  the  month,  what  was  the  reading  on  Meter  A? 
Meter  B?  Meter  C? 

4.  How  many  kilowatt  hours  were  consumed  that  month  accord- 
ing to  A?  to  B?  to  C? 

5.  If  the  dials  show  the  amount  of  current  used  in  three  homes 
during  the  month  of  April,  what  was  the  average  daily  consump- 
tion of  current  in  A?  in  B?  in  C? 

6.  At  a rate  of  5^  a k.w.h.,  what  was  the  cost  of  the  current  used 
according  to  A?  to  B?  to  C? 
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Cost  of  Electric  Current 


The  charge  for  electric  current  by  a certain  company  is  as  follows ; 

First  12  k.w.h.  or  less  $1.00 

Next  12  k.w.h 4^  for  each  k.w.h. 

Next  14  k.w.h 3. for  each  k.w.h. 

Next  162  k.w.h 3^  for  each  k.w.h. 

Over  200  k.w.h 2|zf  for  each  k.w.h. 

1 .  Find  the  cost  of  74  k.w.h.  at  the  above  rate. 


First  12  k.w.h $1.00 

Next  12  k.w.h.  (12  X 4^)  48’ 

Next  14  k.w.h.  (14  X 'h.H) 49 

Next  36  k.w.h.  (36  X 3^)  1.08 

a.  What  is  the  total  cost? 

b.  Why  were  36  k.w.h.  figured  at  the  3^-rate? 

c.  If  the  monthly  consumption  is  87  k.w.h.,  how  many  kilo- 
watt hours  are  figured  at  the  3^-rate? 

2.  Use  the  rate  given  above  to  find  the  charge  for  the  following: 

a.  47  k.w.h.  c.  63  k.w.h.  e.  318  k.w.h. 

b.  9 k.w.h.  d.  128  k.w.h.  f.  214  k.w.h. 

3.  Another  electric  company  charges  the  following  rates: 


First  15  k.w.h.  or  less  $1.00 

Next  75  k.w.h .5^  for  each  k.w.h. 

Next  80  k.w.h 4^  for  each  k.w.h. 

Next  80  k.w.h 3^  for  each  k.w.h. 

Over  250  k.w.h 2j!^  for  each  k.w.h. 

Use  the  rate  in  the  table  to  find  the  charge  for  the  following : 

a.  97  k.w.h.  c.  103  k.w.h.  e.  224  k.w.h. 

b.  34  k.w.h.  d.  11  few.h.  f.  318  k.w.h. 

4.  In  ^problem  3,  what  is  the  average  rate  per  kilo^^t-  hour 
when  100  k.w.h.  are  used?  if  200  k.w.h.  are  used? 

★5-  What  does  the  electric  company  in  your  community  charge 
for  current?  Bring  to  class  a copy  of  these  rates. 
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An  Automatic  Home  Laundry 


The  Browns  have  a laundry  room  equipped  with  electrical  appli- 
ances. The  number  of  watts  of  current  used  an  hour  by  each 
appliance  is  as  follows : 

a.  Automatic  washer 


, 375  watts  an  hour 


b.  Automatic  clothes  dryer  4500  “ 

c.  Electric  water  heater  4000*  “ 

d.  Ironer  1650  “ 


cc  cc 

cc  cc 

cc  cc 


1 . The  total  number  of  watts  used  by  the  above  appliances  in 
an  hour  is  10,525.  Change  10,525  watts  (w)  to  kilowatts  as  follows: 

1 000  watts . = 1 kilowatt 

10,525  -T-  1000  = 10.525  , number  of  kilowatts 

2.  What  is  the  number  of  kilowatts  used  in  an  hour  by  each  of 
the  above  appliances? 

3.  If  each  of  the  appliances  is  used  hours  in  one  week,  what 
is  the  total  number  of  kilowatt  hours  used  that  week? 

4.  At  the  rate  of  5^  per  k.w.h.,  find  to  the  nearest  tenth  of  a cent 

the  cost  to  operate  the  following  for  the  time  given : 

a.  Washer,  3 hr.  d.  Water  heater,  1 J hr. 

b.  Clothes  dryer,  2 hr.  e.  Washer  and  dryer,  1 J hr. 

c.  Ironer,  2^  hr.  f.  All  appliances,  1 hr. 

5.  Change  the  following  number  of  watts  to  kilowatts. 


a.  1730  w. 

c.  17,100  w. 

e.  110,100  w. 

g.  8 k.w. 

475  w. 

b.  960  w. 

d.  284,300  w. 

f.  987,300  w. 

h.  1 k.w. 

150  w. 

Change  each  of  the  following  to  watts : 

a.  4 k.w. 

c.  .375  k.w. 

e.  6.258  k.w. 

g.  8 k.w. 

740  w. 

b.  1.8  k.w. 

d.  19.48  k.w. 

f.  13.72  k.w. 

h.  1 k.w. 

430  w. 

Write  a rule  for  changing  watts  to  kilowatts;  for  changing 

kilowatts  to  watts. 

★8.  Make  a list  of  some  of  the  ways  electricity  is  used  on  a farm. 
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Cost  of  Operation  of  Certain  Electrical  Appliances 

The  numbers  on  the  appliances  are  the  number  of  watts  of  elec- 
tric current  these  appliances  consume  in  one  hour  of  operation. 

1 .  Make  a copy  of  the  table  below  which  gives  the  consumption 
of  current  by  the  appliances  shown  above. 


Appliance 

a. 

Average 

Hourly 

Wattage 

b. 

Cost  per 
Hour  at 

4^  k.w.h. 

c. 

Estimated 

k.w.h. 

Consumed 

Yearly 

d. 

Cost  of 
Operation 
a Year 

Dishwasher 

? 

p 

75 

p 

jHome  freezer 

? 

p 

600 

p 

Iron 

? 

p 

100 

p 

Percolator 

? 

p 

60 

p 

-Refrigerator 

? 

p 

350 

p 

Roaster 

? 

p 

215 

p 

Television 

p 

p 

295 

p 

2.  Supply  the  numbers  missing  in  column  a. 

3.  A vacuum  cleaner  uses  250  watts  of  current  an  hour.  To  the 
nearest  tenth  of  a cent,  find  the  cost  of  operating  the  cleaner  one 
hour  at  per  k.w.h. 

250  1 000  = .25,  number  of  k.w.h. 

.25  X 5^  = 1 .25f^,  or  1 .3^  to  the  nearest  tenth  of  a cent. 

4.  To  the  nearest  tenth  of  a cent,  find  the  numbers  missing  in 
column  b. 

5.  Find  the  numbers  missing  in  column  d. 


Practise  What  You  Have  Learned 


1. 

$ 9.37 

2. 

3. 

60,307  4. 

17)90375  5.  68 

46.85 

n 

-20,398 

X5f 

.98 

4.56 

84 

2# 

6. 

736  7. 

14|  8.  9.6 

31.95 

X409 

-84  X.45 

4.98 

9. 

4^  X 3^ 

= 

10. 

120  + I = 

11.  14  -5-  3f  = 

12. 

15  ^ .3  = 

13. 

0.1  .01  = 

14.  4.5  X 3.8  = 

15. 

11  25 

16. 

7 = ?%  of  5 

17.  102%  of  1250  = 

18. 

33i%of- 

720  = 

19. 

f = ?% 

20.  3 = ?%  of  2 

Number  Quickies 

1 . Express  340  minutes  as  hours. 

2.  At  a rate  of  50  m.p.h.,  how  long  will  it  take  to  travel  20 
miles? 

3.  If  an  airplane  travels  21  miles  in  6 minutes,  what  is  the 
average  speed  an  hour? 

4.  The  diagonal  of  a square  is  1.4  times  as  long  as  a side.  If 
the  side  of  a square  is  8 in.,  what  is  the  length  of  the  diagonal? 

5.  If  a diagonal  of  a square  is  21  in.,  what  is  the  length  of  a 
side?  (Use  the  data  in  problem  4.) 

6.  The  perimeter  of  a square  is  24  ft.  What  is  the  area  of  the 
square? 

7.  A rectangle  is  9 ft.  by  16  ft.  What  is  the  perimeter?  What 
is  the  area? 

8.  If  an  angle  of  131°  is  bisected,  how  many  degrees  are  there 
in  each  part? 

9.  A line  5|-  in.  is  bisected.  What  is  the  length  of  each  part? 

1 0.  What  is  the  smallest  four-place  whole  number  divisible  by  3? 

1 1 . A number  divided  by  17  gives  a quotient  of  17.  What  is 
the  number? 

12.  How  many  pints  are  there  in  60  fluid  ounces? 

-286- 


Water  Is  Not  Free 


In  many  cities  and  towns,  each  house  sup- 
plied with  water  has  a meter  to  measure  the 
amount  of  water  used.  The  picture  shows  the 
meter  in  the  Harris  home.  What  number  is 
shown  on  the  dial? 


The  unit  used  for  measuring  water  is  the  cubic  foot. 

The  illustration  shows  a container  which 
will  hold  one  cubic  foot.  The  container  has 
the  shape  of  a cube.  A cube  has  three  di- 
mensions. What  are  they? 

1 . What  is  the  length  of  the  container?  its  width?  its  depth? 

2.  A cubic  foot  will  hold  6i  gallons.  Do  you  think  you  could 
lift  a cubic  foot  of  water?  Do  you  think  a cubic  foot  of  water  will 
fill  a dishpan?  a bathtub? 


3.  A month  ago  the  reading  of  the  meter  shown  above  was 
52937.  How  many  cubic  feet  of  water  were  used  during  the 
month?  How  many  gallons? 


The  charge  for  water  in  a certain  city  for  a 4-month  period  is: 


First  1200  cubic  feet — $3.00  per  1000  cu.  ft. 

Next  8800  cubic  feet—  1.80  “ “ “ “ 

Over  10,000  cubic  feet—  1.25  “ “ “ “ 


4.  Find  the  cost  of  1646  cubic  feet  of  water  used  at  that  rate. 


1200  cu.  ft.  were  consumed  at  the  rate  of  $3.00  per  1000  cu.  ft. 
^26  cu.  ft.  were  consumed  at  the  rate  of  $1.80  per  1000  cu.  ft. 
1.2  X $3.00  ■4(>  X $1-80  = ?7,'2' 

a.  Why  is  $3  multiplied  by  1.2?  Why  is  $1.80  multiplied 
by  .426? 

b.  To  the  nearest  cent,  find  the  missing  amounts. 

c.  What  is  the  total  cost? 

Use  the  rate  above  and  find  the  cost  of  1850  cu.  ft.  of  water; 
of  2340  cu.  ft.  of  water;  of  2764  cu.  ft.  of  water. 

Find  the  number  of  gallons  used  in  problem  4. 


.a 


Finding  the  Cost  of  Water  Consumption  ‘T-  ? ^ 


3 


y-i  /s^  The  charge  for  water  for  a 4-month  period  in  one  city  is. 

^5'  ■■ 

I First  1200  cubic  feet — $2.80  per  1000  cu.  ft. 

■ Next  600acubic  feet—  1.60  “ “ “ 

Over  7200  cubic  feet—  1.25  “ “ “ “ 

h'* 

1 .  Use  the  above  rate  and  find  the  cost,  to  the  nearest  cent,  of 


32,  the  following  quantities  of  water  consumed  in  a 4-month  period ; 


a.  1840  cu.  ft. 

b.  2135  cu.  ft. 


c.  3756  cu.  ft. 

d.  2908  cu.  ft. 


e.  9645  cu.  ft. 

f.  10,480  cu.  ft. 


2.  Use  the  rate  in  problem  1 and  find  the  average  rate  for  1000 
cubic  feet  when  the  total  consumption  is  5000  cubic  feet;  10,000 
cubic  feet. 

3.  The  charge  for  water  consumption  in  a certain  city  for  a 3- 

month  period  is  as  follows : ^ 

First  1000  cubic  feet — $2.50  per  1000  cu.  ft. 

Next  5000  cubic  feet—  1.75  “ “ “ “ 

Next  5000  cubic  feet—  1.50  “ “ “ “ 

Over  11,000  cubic  feet—  1.25  “ “ “ ‘‘ 

Use  this  rate  and  find  the  cost  of  the  different  amounts  of  water 
consumed  in  problem  1 . 

4.  Use  the  rate  in  problem  3 and  find  the  average  cost  per  1000 
cubic  feet  when  the  Consumption  is  5000  cubic  feet;  10,000  cubic 
feet. 

5.  The  average  amount  of  water  used  daily  per  person  in  a city 
is  50  gallons. 

a.  Flow  many  cubic  feet  of  water  does  the  average  person 
use  in  a day?  (1  cu.  ft.  = 6J  gal.) 

b.  At  the  rate  given,  how  many  cubic  feet  of  water  will  a 
family  of  four  use  in  a period  of  90  days? 

c.  Use  the  rates  in  problem  3 to  find  the  cost  of  the  water 
used  by  a family  of  four  in  90  days. 

■^6.  If  you  have  metered  water  service  in  your  community,  bring 
to  class  a copy  of  the  rates  charged  for  this  service. 
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TON  OF  ANTHRACITE  = 270  HEAT  UNITS 


TON  OF  AVERAGE  SOFT  COAL  = 250  HEAT  UNITS 


TON  OF  ORDINARY  COKE  = 260  HEAT  UNITS  ONE  GALLON  OF  FUEL  OIL=  1.8  HEAT  UNITS 

Heat  Units  in  Fuels 

1 . What  is  the  number  of  heat  units  in  a ton  of  anthracite?  in 
a ton  of  average  grade  soft  coal?  in  a ton  of  ordinary  coke?  in  a 
gallon  of  fuel  oil? 

2.  To  the  nearest  whole  number,  how  many  pounds  of  anthracite 
are  needed  to  produce  one  unit  of  heat?  How  many  pounds  of 
average  grade  soft  coal?  How  many  pounds  of  ordinary  coke? 

3.  If  a gallon  of  fuel  oil  will  produce  1 .8  units  of  heat,  how  many 
gallons  does  it  take  to  produce  the  same  number  of  heat  units  as  a 
ton  of  anthracite  produces? 

4.  A gallon  of  fuel  oil  of  a certain  grade  weighs  7.5  pounds. 
What  is  the  weight  of  the  fuel  oil  in  a tank  which  contains  1050 
gallons? 

5.  The  per  cent  of  the  heating  costs  in  a normal  year  are  dis- 
tributed as  follows:  October,  5%;  November,  12%;  December, 
18%;  January,  20%;  February,  18%;  March,  15%;  April,  9%; 
May,  3%. 

a.  If  the  yearly  fuel  bill  is  $180,  find  the  cost  of  fuel  for  each 
of  the  given  months. 

b.  If  the  yearly  consumption  of  fuel  oil  is  1860  gallons,  to  the 
nearest  gallon,  how  many  gallons  would  be  used  during  each  of 
the  months  named? 
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1.  Here  is  a box  of  building 
blocks,  one  of  which  has  dropped 
from  the  box.  Each  face  of  this 
block  is  one  inch  square. 


THE  VOLUME  OF  A CUBE 


2.  a.  If  the  cube  is  one  inch 


on  a side,  how  many  cubic  inches  does  it  contain?  (Hint:  1 " 
X 1 " X 1"  = ? cu.  in.) 

b.  Volume  is  the  number  of  cubic  units  which  a solid 
contains.  What  is  the  volume  of  the  building  block? 

3.  How  many  cubes  are  in  one  layer  of  building  blocks? 

4.  How  many  cubes  are  in  the  entire  box? 

5.  How  many  cubic  inches  does  the  box  contain? 

There  are  6 cu.  in.  in  one  row  of  the  top  layer. 

There  are  4 rows  in  the  top  layer. 

Then  there  are  4x6  cu.  in.,  or  24  cu.  in.,  in  one 
layer. 

There  are  4 layers. 

Then  there  are  4 x 24  cu.  in.,  or  96  cu.  in.,  in  the 
box. 

96  = 4 X 6 X 4,  the  product  of  the  three  dimen- 
sions: length,  width,  height. 

Rule:  The  volume  (number  of  cubic  units)  of  a rec- 
tangular solid  is  equal  to  the  product  of  the  number  of 
linear  units  in  its  length,  width,  and  height. 

Formula:  V = Iwh 

6.  a.  What  does  each  letter  in  the  formula  represent? 

b.  Tell  what  the  formula  means. 

c.  Assume  that  I = 2^  w = 2^  and  ^ = 4,  and  prove  that 
the  value  of  V does  not  change  if  the  formula  is  written  V = whl, 
V = hwl,  or  F = Ihw. 
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a. 

b 

c 

d 

e 

/ 

1 = 6 in. 

8 ft. 

12  in. 

5 yd. 

4.6  ft. 

25  in. 

30  cm. 

w = 4 in. 

6 ft. 

12  in. 

2 yd. 

3.1  ft. 

18  in. 

16  cm. 

h = 4 in. 

4 ft. 

12  in. 

3 yd. 

2 ft. 

9 in. 

15  cm. 

V = ? 

? 

? 

7 

7 

1.  Jack  is  building  a bin,  8 feet  long  and  5 feet  wide,  inside 
dimensions,  to  hold  160  bushels  of  wheat  when  level  full.  Allowing 
1 cubie  feet  to  a bushel,  how  high  should  he  build  the  bin? 


Since  1 bu.  occupies  134  cu.  ft.  of  space,  160  bu.  will 
occupy  160  X 134  cu.  ft.,  or  200  cu.  ft. 

The  area  of  the  base  is  40  sq.  ft.  (8x5=  40) 

Then,  200  40  = 5,  no.  of  ft.  in  height  of  the  bin. 

2.  Allowing  42  cubic  feet  to  a ton  of  soft  coal,  to  what  depth  will 
10  tons  of  coal  fill  a bin  with  a floor  area  of  70  square  feet? 

3.  An  aquarium,  24  inehes  long  and  14  inches  wide,  contains 
12  gallons  of  water.  If  a gallon  contains  277.4  cubic  inches,  what 
is  the  depth  of  the  water? 

4.  The  bed  of  an  autotruck  is  9 feet  long,  5 feet  wide,  and  1 Yi 
feet  high  (inside  dimensions).  If  a cubic  yard  contains  27  cubic  feet, 
how  many  cubic  yards  of  dirt  will  the  truck  hold  when  level  full? 

5.  A cord  of  wood  is  a pile  8 
feet  long,  4 feet  wide,  and  4 feet 
high.  How  many  eubie  feet  of 
wood  are  in  a eord? 

6.  At  40c  a cubic  foot,  find  the 
cost  of  building  a cement  wall  8 
inches  thiek,  4 feet  high,  and  150  feet  long. 

7.  A cubic  foot  of  ice  weighs  about  573^  pounds.  At  50c  a 
100  pounds,  find  the  cost  of  a piece  of  ice  18  inches  long,  12  inches 
wide,  and  15  inehes  high. 
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Getting  Ready  for  a Progress  Test 
in  the  Fundamentals 


I.  Add: 


1.  4.65 

2.  7346 

3.  6g 

4.  A 5.  .05 

9.38 

0.56 

923 

58 

2f 

If 

2k 

t .78 

3 .36 

t .55 

12.97 

8.09 

649 

2736 

407 

6.  14  min.  35 

sec. 

7.  8 hr.  3 min. 

8.  6 lb.  11  oz. 

9 min.  15 

sec. 

2 hr.  55  min. 

9 1b.  5oz. 

Subtract : 

1.  5003 

2.  706 

3.  .475 

4.  7|  5.  11| 

4008 

9 

.468 

2k.  Ji 

6.  7 ft.  4 in. 

7. 

14  1b.  7oz. 

8.  6 pt.  3 fl.oz. 

3 ft.  9 in. 

9 lb.  12  oz. 

4 pt.  12  fl.oz. 

Multiply : 

1.  569 

2.  47 

3.  9.5  4 

. 87f  5.  936 

8 

70 

3.4 

(,  d2  67 

6.  3j  X I = 7.  X 3^  - 8.  2§  X 42  - 

9.  38%  of  750  - 10.  102%  of  480  = 11. 8%  of  1950  - 


IV.  Divide: 


.4)« 

1. 

8)2356 

2. 

46)3092 

3.  180)84(^5 

4. 

5. 

6. 

7.  2.5)8.35 

8. 

.s-M 

9. 

75+§  = 

10.  2i  -i-  ; 

ii=  11. f- 

2f  = 

12. 

45  = ?% 

of  60 

13.  150  = 

?%of90  14.24  = 

of  144 
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The  Vocabulary  of  Mathematics 


Define,  illustrate,  or  use  in  a sentence  each  of  the  terms  given 
below.  The  number  in  parentheses  shows  where  the  term  is  used. 


Altitude 

(230) 

Inscribed  hexagon 

(234) 

Bisector 

(221) 

Kilowatt  hour 

(281) 

Budget 

(261) 

Oblique  line 

(194) 

Calorie 

(273) 

Octagon 

(223) 

Cash  balance 

(264) 

Ratio 

(68) 

Cubic  foot 

(287) 

Rod  (measure) 

(212) 

Depreciation 

(266) 

Round  numbers 

(5) 

Food-dollar 

(272) 

Section  of  land 

(213) 

Formula 

(203) 

Vertex 

(217) 

Checking  Our  Number  System 

1 . How  many  thousandths  are  there  in  1.4? 

2.  A million  is  how  many  times  as  large  as  a thousand? 

3.  The  value  of  the  5 in  25  is  how  many  times  as  large  as  the 

value  of  the  5 in  1.35?  ^5,^0  / 

4.  The  value  of  the  5 in  1.05  is  what  fractional  part  of  the 
value  of  the  5 in  54? 

5.  Use  each  of  the  digits  1,  5,  7,  and  8 and  write  the  largest 
four-place  number  in  which  8 is  in  tens’  place. 

6.  Use  the  digits  in  problem  4 and  write  the  smallest  four- 
place  decimal  in  which  8 is  in  tenths’  place. 

7.  In  the  example  on  the  right,  if  a zero  is  annexed  to 
each  number,  how  will  the  quotient  be  affected? 

8.  In  problem  7,  if  the  9 is  changed  to  .9  and  the  63  is  changed 
to  630,  the  quotient  will  have  been  multiplied  by  what  number? 

9.  In  problem  7,  if  9 is  changed  to  .9  and  63  is  changed  to  .63, 
the  quotient  will  have  been  divided  by  what  number? 

1 0.  Use  the  example  in  problem  7 to  show  that  both  divisor  and 
dividend  may  be  multiplied  by  the  same  number  without  changing 
the  quotient. 
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I 940 
I 942 
I 944 
I 946 
1948 
19  50 


100 


KILOWATT  HOURS  PER  CUSTOMER 
200  300  400  500  600  700 


800  900  1000 


Checking  on  Points  in  This  Chapter 

The  graph  shows  the  average  number  of  kilowatt  hours  used  by 
the  average  customer  of  a large  electric  company. 

1 . What  is  the  first  year  shown  on  the  graph?  the  last  year? 
the  time  interval  between  the  bars? 

2.  To  the  nearest  10  k.w.h.,  how  many  kilowatt  hours  of  current 
were  used  by  the  average  customer  in  1940?  in  1944?  in  1948? 
in  1950? 

3.  At  an  average  of  5^  a k.w.h.,  find  the  approximate  cost  to  the 
consumer  of  the  current  used  in  1940;  in  1942;  in  1944;  in  1950. 

4.  A family  of  5 persons  consumes  3 tons  of  food  per  year.  What 
is  the  average  number  of  pounds  of  food  consumed  per  person? 

5.  When  the  average  yearly  consumption  of  eggs  increased  from 
22  dozen  to  24  dozen  per  person,  what  was  the  per- cent  of  increase? 

6.  The  amount  of  water  used  by  a family  of  4 persons  averages 
62.5  gallons  a day.  How  many  cubic  feet  of  water  a day  is  this? 

7.  Draw  lines  for  a cash  account,  enter  Henry’s  income  and 
expenditures  for  August,  and  balance  the  account.  Aug.  1 . Cash 
on  hand,  58^;  Aug.  2.  Allowance,  $2.50;  Aug.  3.  Movies,  44^^; 
Aug.  7.  Mowed  lawn,  $1.00;  Aug.  8.  Saved  $2.00;  Aug.  12. 
Church,  40f/^;  Aug.  17.  Movies,  44^;  Aug.  18.  Delivered  groceries, 
$1.50;  Aug.  22.  Went  to  baseball  game,  Aug.  27.  Confec- 
tions, 40^;  Aug.  30.  Received  gift,  $2.50;  Aug.  31.  Expenses  on 
scout  trip,  $2.75. 

8.  If  one  gallon  of  fuel  oil  produces  1.8  units  of  heat,  how  many 
gallons  of  fuel  oil  are  needed  to  produce  2160  units?  2880  units? 
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Chapter  Test 

The  graph  shows  the  recom- 
mended budget  for  a family 
having  a net  income  of  from 
$3000  to  $3500. 

1 . What  per  cent  of  the 
yearly  budget  is  given  for  food? 
for  clothing?  for  rent?  for  all 
other  things? 

2.  Name  five 
may  be  classified 
“All  others.” 

3.  A family  has  a net  income  of  $3300  a year.  According  to 
the  graph,  what  is  the  most  it  should  pay  a month  for  rent? 

4.  To  the  nearest  dollar,  find  the  amount  to  be  spent  monthly 
for  food  when  the  net  yearlv  income  is  $3250;  is  $3450. 

5.  If  the  farmer  receives  45^  of  the  food-dollar,  how  much 
does  he  receive  from  foods  for  which  a family  pays  $750?  $965? 
$1042? 

6.  Each  person  should  consume  J pound  of  butter  a week.  At 
that  rate,  how  many  pounds  are  needed  a year  (52  wk.)  for  a 
family  of  five? 

7.  Each  of  5 members  of  a family  consumes  150  pounds  of 
meat  in  a year.  At  an  average  price  of  67 a pound,  find  the  cost 
of  the  meat  that  the  family  consumes  in  a year. 

8.  A family  spent  $650  for  food  in  1940.  If  living  costs  are 
60%  higher  today  than  in  1 940,  how  much  should  the  family  spend 
for  food  this  year? 

9.  If  a person’s  diet  should  include  3000  calories  daily  and  he 
gets  only  2700  calories,  what  per  cent  of  the  amount  needed  does 
he  get? 

10.  How  many  kilowatts  are  there  in  1650  watts? 

1 1 . Find  the  cost  of  500  watts  of  current  at  a rate  of  A(ji  per  k.w.h. 

12.  If  a gallon  of  fuel  oil  will  produce  1.5  units  of  heat,  how  many 
gallons  of  fuel  oil  are  needed  to  produce  1200  of  these  units  of  heat? 
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Progress  Test  in  the  Fundamentals 


Solve  the  following  examples : 


1.  .746  2.  92,403  3.  906  4.  12j  5.  .075 

(93)  .958  (12)  -58,476  (16)  X708  (54)  _7|  (95)  -.068 

.385 


6. 

18)73125 

7. 

475)31946 

(24) 

(28) 

9. 

4 - = 

10. 

3§  X 3|  = 

(72) 

(63) 

8.  12.5)15.625 
(113) 

11.  I ofl24  = 
(59) 


12.  2ft.  3in.  = ?yd.  13. 
(52)  (52) 

15.  7=?%of25  16. 


2 qt.  1 pt.  = ? gal.  14.  36  oz.  = ? lb. 
(52) 

3%  of  750  = 17.  | = ?% 


(149) 


(138) 


(141) 


18.  105%  of  390  = 
(152) 


19.  50=?%ofl5 
(152) 


20.  23  =?%  of  23 
(149) 


If  you  did  not  understand  how  to  solve  an  example,  turn  to  the 
page  number  in  parentheses  where  the  process  is  explained. 


'^For  Those  Who  Made  No  Errors  on  the  Above  Test 

Draw  a square  containing  16  cells. 

Number  your  square  as  shown  in  the  illustra- 
tion. Then  find  the  answers  to  the  examples 
given  below.  The  answer  to  the  first  ex- 
ample is  the  number  to  be  written  in  the 
vacant  cell  numbered  1 . In  the  same  way, 
fill  the  other  cells  in  the  square  you  drew. 

When  each  cell  is  filled,  you  should  have 
a magic  square.  What  is  the  sum  of  the  numbers  in  a column  or 
a row  in  the  magic  square  you  made? 


1.  2 X 

2 

3 

5. 

2 1 

3 — 4 

9. 

2|  - Ij 

13.  12  H-  36 

2.  i X 

1 

3 

6. 

3 1 i 

4^6 

10. 

3 1 

4-6 

14.  § -hf 

3.  I - 

7. 

1 j 7 

4 + 12 

11. 

16  ^ 32 

15.  2j  - li 

4.  I - 

8. 

_5 I 1 

+ 4 

12. 

f xii 

16.  i X f 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

U 

15 

16 

Progress  Test  in  Problem  Solving 


Solve  the  following  problems.  If  you  are  unable  to  solve  a 
problem,  turn  for  help  to  the  page  indicated  on  the  right. 

1 .  At  60  m.p.h.  an  object  moves  88  feet  a second.  How  many 
feet  will  an  object  move  in  a second  at  90  m.p.h.?  (60) 


2.  It  took  96  days  to  build  f of  a highway.  At  that  rate,  how 
many  days  did  it  take  to  complete  the  rest  of  the  highway?  (77) 

3.  It  cost  $1.05  to  send  a telegram.  If  the  cost  was  for  the 
first  10  words  and  Zi  for  each  additional  word,  how  many  words  \f~ 
did  the  message  contain? 

4.  What  is  the  ratio  of  a quart  to  a gallon?  (69) 

5.  A baseball  player  made  26  hits  in  77  times  at  bat.  What  is 

his  batting  average?  (109) 

6.  If  the  price  of  a pound  of  butter  decreases  from  75^  to  69?f, 

what  is  the  per  cent  of  decrease?  (154) 

7.  A regular  hexagon  is  inscribed  in  a circle  having  a diameter 

of  5 inches.  What  is  the  perimeter  of  the  hexagon?  (234) 

8.  One  side  of  a triangle  is  6 feet  and  another  side  is  8 feet.  If 

the  two  sides  are  perpendicular  to  each  other,  what  is  the  area  of 
the  triangle?  (231) 

9.  Make  a scale  drawing  of  the  triangle  in  problem  8 using  a 

scale  1"  = 4'.  Use  the  drawing  to  find  the  length  of  the  third 
side  of  the  triangle.  (200) 

10.  An  item  on  a circle  graph  represents  35%  of  the  circle. 

How  many  degrees  are  in  the  central  angle  which  represents  the 
item?  (249) 

1 1 . Each  person  in  a family  of  three  uses  an  average  of  50  gallons 

of  water  a day.  How  many  cubic  feet  of  water  does  this  family 
use  in  a month  of  30  days?  (1  cu.  ft.  = gal.)  (287) 

12.  At  Si-  a kilowatt  hour,  find  the  cost  ot  electric  current  to 
light  four  60-watt  bulbs  for  an  average  of  3 hours  a day  for  30  days. 

(281) 
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CHAPTER  IX 


The  Duties  of  a New  Treasurer 

Joan  Daly,  the  newly  elected  treasurer  of  the  Student  Organiza- 
tion of  the  Franklin  School,  received  the  treasurer’s  book,  the  bank 
passbook,  and  the  checkbook  from  Tom  Allison,  who  had  been 
treasurer.  The  principal  of  the  school,  Mr.  A.  Thomas  Kuhn, 
introduced  Joan  to  the  cashier  of  the  bank  in  which  the  funds  of 
the  organization  were  deposited.  (See  the  first  picture.) 

1 . What  is  the  name  of  the  card  Joan  filled  out  in  the  second 
picture?  What  information  does  it  give  about  Joan? 

2.  Joan  will  pay  all  bills  of  the  student  organization  by  check. 
What  information  is  given  on  the  check  in  the  third  picture?  Who 
can  cash  the  check? 

3.  Both  Mr.  Kuhn  and  Joan  sign  all  checks  drawn  on  the  school 
organization  fund.  Joan  makes  out  the  check  and  signs  it.  Then 
Mr.  Kuhn  signs  it.  The  bank  will  not  pay  a check  without  both 
signatures.  Why  must  both  signatures  appear  on  the  check? 

4.  Why  do  you  think  bankers  require  customers  to  make  out 
signature  cards?  Why  must  a customer  use  the  same  signature  on 
checks  as  on  the  card? 

5.  When  Joan  makes  a deposit,  she  fills  out  a deposit  slip.  What 
information  is  given  on  the  deposit  slip  shown  in  picture  number  4? 

6.  Find  out  what  a passbook  is.  What  information  is  written 
in  the  passbook?  Who  writes  in  it? 

★7.  Each  month  Joan  receives  a bank  statement  showing  money 
deposited,  checks  cashed,  and  the  balance.  Have  one  of  your 
class  get  samples  of  bank  statements,  signature  cards,  checks,  deposit 
slips,  and  a passbook  from  a local  bank.  Discuss  the  use  of  these 
forms. 

★ 8.  Make  two  blank  deposit  slip  forms  from  the  samples  your 
class  collected.  Show  how  you  would  write  a deposit  slip  for  your 
own  account  for  a check  drawn  in  your  favor  on  a local  bank  for 
$14.17.  Use  another  deposit  slip  to  show  how  you  would  deposit 
$6.49  in  cash  to  your  account. 
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Finding  a Bank  Balance 


A bank  permits  its  depositors  to  write  checks  drawn  on  their 
accounts. 

The  illustration  shows  a form  of  a check  stub  for  keeping  a 
record  of  each  check  written.  Joan’s  checkbook  contains  one 
sheet  as  shown  for  each  three  blank  checks. 


Df POSTS  AAAOUNT  CHECKS  DRAWN  AMOUNT 


BAUNCE  FORW’D 
IfAcuu  3 

/47 

NO.  / i DATE  /a.  195  - 

X5 

8S 

for  ol' 

k.1#^  /“JL  rsATC  TTLA/tt.  fA  10^  — 

68 

' 

/4 

IS 

Nw*  UAIC  ' ' ' ' ' “ 

rM?r»PP  OF 

6 

FOR  VU# 

NO.  '<3  DATE  TVUty  /.5  195  - 

45 

TOTAL  DEPOSITS 

ORDER  OF  

LESS  CHECKS 

FOR  oJt  <4«auvw«X.^ 

BAUNCE  FORW’D 

TOTAL  CHECKS 

1 . What  was  the  amount  brought  forward  on  May  3?  This  is 
the  amount  of  money  in  the  account  at  the  beginning  of  May. 

2.  How  much  was  deposited  on  May  12? 

3.  What  was  the  amount  of  the  total  deposits? 

4.  What  was  the  amount  of  the  three  checks  written?  What 
were  the  numbers  of  the  checks? 

5.  Find  the  balance  to  be  carried  forward  to  the  next  record 
sheet  in  the  checkbook.  A bank  balance  is  the  difference  be- 
tween deposits  and  withdrawals  when  deposits  are  greater 
than  withdrawals. 

Find  the  bank  balance,  if  any,  for  the  following : 

6.  Brought  forward,  $38.62;  deposited,  $41.50,  $19.35,  $108.75. 
Checks  drawn,  $54.83,  $18.45,  $9.49,  $23.59,  $16.98. 

7.  Brought  forward,  $203.41;  deposited,  $11.56,  $148.75, 
$62.00.  Checks  drawn,  $17.24,  $92.53,  $1.89,  $64.39,  $127.91. 

8.  Brought  forward,  $39.58;  deposited,  $75.00,  $41.85.  Checks 
drawn,  $112.50,  $19.36,  $10.45,  $15.25.  Since  the  amount  of  the 
checks  exceeded  the  amount  of  the  deposits,  we  say  the  account  was 
overdrawn.  By  how  much  was  the  account  overdrawn? 
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Cashing  a Check 


Joan  paid  Roy  Gardner  by  check  for  making  some  stage  scenery 
for  a school  play.  To  cash  this  check,  he  had  to  endorse  it.  This 
means  that  he  wrote  his  name  across  the  back  of  the  check,  as 
shown. 

1 . On  which  end  of  the  check  did  Roy  Gardner  write  his  name? 

2.  How  many  places  on  the  check  show  the  amount  of  the  check? 

3.  How  is  the  amount  of  the  cents  written  on  the  check? 

4.  Draw  four  forms  for  a blank  check,  using  the  name  of  a local 
bank.  Then  write  a check,  supplying  a local  name,  for  the  fol- 
lowing : 


a.  Coal  bill  of  $72.85  c.  Garage  bill  of  $10.00 

b.  Light  bill  of  $4.19  d.  Club  dues  of  $12.50 

5.  Joan  wrote  a check  with  pencil  to  pay  a bill  of  $7.90  and  made 
an  error  in  the  amount.  She  erased  the  incorrect  amount  and 
inserted  the  correct  amount,  but  Mr.  Kuhn  refused  to  sign  it.  He 
pointed  out  two  things  which  she  did  that  are  incorrect  in  writing 
checks.  What  do  you  think  they  are?  Why  are  they  incorrect? 

The  pictures  show  the  movements  of  a check  from  the  time 
it  is  written  until  the  writer  receives  it  as  a cancelled  check  from 
his  bank.  Trace  the  steps  in  the  progress  of  the  check. 


MR.A  GIVES 
WORKER  B 
A CHECK  FOR 
WAGES 


B CASHES  BUTCHER  DEPOSITS  BANK  C SEND  BANK  D DEDUCTS 
THE  CHECK  AT  IT  IN  HIS  CHECKTOBANKD  A*S  ACCOUNT  FOR 
A BUTCHER  CHECKING  ACCOUNT  ON  WHICH  CHECK  THE  AMOUNT  OF 
SHOP  AT  BANK  C IS  DRAWN  THE  CHECK 


A RECEIVES 
THE  CANCELLED 
CHECK 


Practise  What  You  Have  Learned 


.745 

2.  9i 

4.  5iX6f  = ? 

7.  5i 

.358 

— 4^ 

2f 

.100 

5.  36^1  = ? 

1| 

.950 

3.  46 

.675 

X3.6 

6.  .16)11 

15.30 

-8.75 

9.  25)4 

10.  8i^li  = ? 

11.  7.8 

X.05 

1 2.  6%  of  85  = ? 1 3.  1.5%  of  640  = ? 1 4.  250%  of  24  = ? 

15.  7 = ? % of  21  16.  30  = ? % of  25  17.  28  =?  % of  70 

18.  Change  to  decimals:  a.  5.5%;  b.  125%;  c.  12^%. 

19.  Write  as  per  cents:  a.  .015;  b.  f;  c.  2;  d.  1.4. 

Number  Quickies 

1 . What  is  the  largest  number  that  may  be  written  with  five 
figures?  What  is  the  next  number? 

2.  There  are  how  many  thousandths  in  .6 

3.  If  three  fourths  of  a number  is  60,  what  is  the  number? 

4.  The  circumference  of  a circle  is  how  many  times  greater 
than  its  diameter? 

5.  How  many  minutes  longer  than  8 periods  of  f of  an  hour 
each  are  7 periods  of  55  minutes  each? 

6.  There  are  how  many  sides  to  a hexagon? 

7.  How  many  triangles  may  be  formed  by  drawing  diagonals 
from  any  one  vertex  of  a hexagon? 

8.  A line,  2\  inches  long,  is  bisected.  What  is  the  length  of 
each  part? 

9.  There  are  how  many  degrees  in  the  sum  of  the  angles  of  a 
rectangle? 

10.  What  is  the  meaning  of  the  word  kilo? 
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Borrowing  Money  for  Camping 


The  Camp  Fire  Girls  need  some  new  lockers  at  their  summer 
camp.  In  order  to  buy  these  lockers,  the  girls  and  their  leader 
have  borrowed  the  money  from  a bank.  The  leader  of  the  group, 
Mrs.  Sullivan,  agreed  to  sign  a promissory  note,  as  shown  below. 
A promissory  note  is  an  agreement  to  repay  the  money  by  a certain 
date.  Mrs.  Sullivan  is  responsible  for  seeing  that  the  loan  is  repaid. 


\ 4^0.00 


7-0 


J 


PROMISE  TO  PAY 


TO  THE  ORDER  OF 


THE  BANK  OF  NEWTOWN, 

6 % 


INTEREST  AT 

NO.  ^ ^ 

ntlF  7)^0/^  ->0 1 ^9^-3 


1 . What  is  the  amount  of  the  loan?  This  amount  is  called  the 
face  of  the  note. 

2.  Who  signed  the  note?  The  signer  is  called  the  maker  of  the 
note. 

3.  When  does  Mrs.  Sullivan  agree  to  repay  the  loan?  The  day 
the  note  is  to  be  paid  is  called  the  date  of  maturity.  Mrs. 
Sullivan  will  be  allowed  three  additional  days,  called  days  of 
grace,  to  repay  the  note. 

4.  The  bank  charges  interest  for  the  loan.  Interest  is  money 
paid  for  the  rental  or  use  of  money  and  is  usually  a per  cent  of 
the  amount  borrowed.  What  is  the  rate  of  interest? 

5.  What  is  the  interest  on  the  loan  made  for  one  year? 

Think,  “6%  of  $450  = .06  X $450  = ?” 

Do  you  think  any  member  of  the  Camp  Fire  Girls  would  have 
been  able  to  make  a promissory  note  at  the  bank  for  the  amount 
of  the  loan?  Why? 
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Finding  Interest 


1 . Find  the  interest  on  $450  at  4%  for  1 year. 

4%  = .04  .04  X $450  = 

The  interest  on  $450  at  4%  for  1 year  is  (?). 

Find  the  interest  for  one  year  on  the  following : 


a 

b 

c 

2.  $600  at  2% 

$750  at  3% 

$250  at  4% 

3.  $860  at  1% 

$960  at  5% 

$475  at  1% 

4.  $350  at  6% 

$400  at  2% 

$925  at  2% 

5.  $275  at  4% 

$720  at  1% 

$175  at  6% 

6.  $2100  at  1% 

$1240  at  3% 

$1850  at  2% 

7.  The  Camp  Fire  Girls  borrowed  $450  for  a year  at  6%.  If 
they  paid  back  at  the  end  of  the  year  the  sum  borrowed  and  the 
interest,  what  was  the  total  payment?  The  girls  had  to  earn  an 
average  of  how  much  a month  to  pay  the  loan  plus  the  interest? 

8.  Mr.  Wells  borrowed  $750  for  a year  at  6%.  How  much 
must  he  save  on  the  average  during  each  month  in  order  to  have 
enough  to  repay  the  loan  plus  the  interest  at  the  end  of  the  year? 

9.  The  following  loans  are  for  a year.  If  each  loan  plus  the 
interest  for  a year  is  paid  back  at  the  end  of  the  year,  what  are  the 
average  monthly  savings  needed? 

a.  $600  at  5%  c.  $900  at  3%  e.  $840  at  6% 

b.  $750  at  4%  d.  $270  at  6%  f.  $1200  at  5% 

10.  Miss  Hicks  borrowed  $300  from  a bank  for  a year  at  6%. 
The  bank  subtracted  the  yearly  interest  from  the^  amount  she  bor- 
rowed. How  much  did  Miss  Hicks  receive?  She  agreed  to  repay 
the  full  amount  of  the  loan  in  12  equal  monthly  payments.  What 
was  the  amount  of  each  payment? 

^11.  In  problem  10,  the  loan  is  called  a personal  loan.  A per- 
sonal loan  does  not  require  collateral.  Find  out  what  is  meant  by 
collateral.  Find  when  the  interest  is  paid  on  a personal  loan. 
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INTEREST  @6*70 

Finding  Interest  for  Different  Time  Intervals 

1.  The  illustration  shows  principal,  interest,  rate,  and  time. 
What  is  the  principal?  the  interest?  the  rate?  the  time? 

The  time  shown  is  for  1 year.  The  time  may  be  for  one  or  more 

years  or  it  may  be  for  a fractional  part  of  one  year. 

2.  Find  the  interest  on  $450  at  5%  for  years. 

$450  5%  = .05 

X.05 

$22.50  Interest  for  1 yr.  at  5% 

+ 1 1 .25  Interest  for  J yr.  at  5%  (J  of  $22.50) 

$33.75  Interest  for  yr.  at  5% 

The  interest  on  $450  at  5%  for  yr.  is  $33.75. 

3.  In  problem  2,  what  is  the  principal?  the  rate?  the  time? 

4.  If  the  interest  on  a loan  for  a year  is  $75,  what  is  the  interest 
for  J yr.?  for  1 J yr.? 

5.  For  what  fractional  part  of  a year  is  the  loan  made  when  the 
time  is  6 mo.?  4 mo.?  9 mo.? 

Find  the  interest  on  the  following; 


Principal 

Rate 

Time 

Principal 

Rate 

Time 

6. 

$500 

6% 

1 yr. 

12. 

$200 

6% 

liyr- 

7. 

$1200 

4% 

1 yr. 

13. 

$450 

5% 

iyr- 

8. 

$350 

6% 

2 yr. 

14. 

$625 

4% 

2 yr. 

9. 

$750 

5% 

1|  yr. 

15. 

$400 

5% 

2i  yr. 

10. 

$900 

4% 

3 yr. 

16. 

$375 

4% 

iyr- 

11. 

$1000 

3% 

2 yr. 

17. 

$1250 

3% 

Ij  yr. 

18.  Miss  Taylor  borrowed  $600  at  a bank  at  5%  for  6 months. 
If  the  interest  was  deducted  at  the  time  of  the  loan,  how  much 
money  did  Miss  Taylor  receive? 


PRINCIPAL 
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Practise  What  You  Have  Learned 


1. 

^4 

2.  Hi 

3.  18)9543  4.  38 

5.  .5^12 

-6f 

X7f 

6.  .4)7^ 

7.  f X li  = 8.  1 = ?% 

9.  736 

X409 

10. 

6i 

- 5i  = 

11.  1000  X 7.3  = 12.  33i 

% of  84  = 

13. 

102%  of  54  = 

14.  15  = ?%  of  9 15.  4 = 

= ?%of25 

16. 

75%  more  than  60  = 17.  40%  less  than  90  = 

18. 

Find  the  value  of 

f to  the  nearest  hundredth. 

H Number  Quickies 

^ If  the  price  of  a pound  of  steak  decreases  from  $1 ,00  to  90fZ^, 
wkat  is  the  per  cent  of  decrease? 

2.  In  a recent  year  there  was  one  death  in  this  country  every 
4 hours  due  to  motor  vehicle  accidents.  How  many  deaths  resulted 
from  these  accidents  in  a year  of  365  days? 

3.  If  a family  uses  an  average  of  8 cubic  feet  of  water  a day, 
how  many  gallons  does  it  use  in  a day? 

4.  For  how  many  hours  will  a kilowatt  hour  of  electric  current 
light  a 40-watt  electric  bulb? 

5.  The  perimeter  of  a square  is  24  ft.  What  is  the  area  of  the 
square? 

6.  The  altitude  of  a triangle  is  the  same  as  one  of  the  sides  of 
the  triangle.  What  kind  of  triangle  is  it? 

7.  What  is  the  smallest  common  denominator  for  fractions 
having  denominators  of  3,  4,  and  5? 

8.  A rectangle,  18'  X 30',  is  drawn  to  scale  1"  = 8'.  What 
are  the  dimensions  of  the  scale  drawing? 

9.  The  sum  of  the  angles  of  a triangle  is  180°.  If  one  acute 
angle  of  a right  triangle  is  56°,  how  many  degrees  are  there  in  the 
other  acute  angle?  (How  many  degrees  are  there  in  a right  angle?) 
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The  Interest  Formula 


1 . Find  the  interest  on  $350  at  4%  for  2 years. 

a.  What  is  the  principal?  the  rate?  the  time? 

b.  The  principal  is  multiplied  by  what  number  to  find  the 
interest  for  one  year? 

c.  How  do  you  find  the  interest  for  2 years  when  you  know 
the  interest  for  1 year? 

From  the  above  illustration,  we  may  conclude  as  follows: 

The  interest  on  a given  sum  of  money  is  equal  to  the  product 
of  principal,  rate,  and  time,  when  the  time  is  expressed  as  years. 

Formula:  i = p X r X t 

or  i = prt 

2.  What  does  the  i represent?  the  p?  the  r?  the  t? 

3.  Use  the  interest  formula  to  find  the  interest  in  problem  1 . 


p = $350  i = prt,  the  formula 

r = .04  i = $350  X .04  X 2 

t = 2 (.04  X $350  = $14.00) 

i = ? i = 2 X $14.00  = $28.00 


$350 

X.04 

$14.00 


The  interest  is  $28. 


4.  Multiply  .04  by  2.  What  is  the  product?  Now  multiply 
$350  by  this  product.  What  is  the  final  product? 

When  three  numbers  are  multiplied,  the  product  is  the  same 
regardless  of  the  order  in  which  the  numbers  are  multiplied. 

Find  the  product  by  multiplying  in  two  different  orders : 

5.  30  X 8 X 4 8.  60  X 1.2  X .3  1 1 . 40  X 2^0  X 2 

6.  50  X 9 X .2  9.  45  X .2  X 1.5  12.  75  X 2^5  X 3 

7.  27  X .03  X 2 10.  75  X .02  X .5  13.  80  X ^ X i 

14.  Show  that  $500  X .04  X f-  is  equal  to  $7.50. 

15.  Show  that  $450  X xoo  X is  equal  to  $2.25. 

16.  Multiply:  fxf  Xl^  = § Xf  Xf^se^f 

17.  3 X f X 14  20.  f X J X I 23.  li  X 9 X t 

18.  12X9X4i  21.ixfXf  24.  5 X x^o  X ij 

19.  2j  X 6 X f 22.  f X I X 1%  25.  f X f X 6 
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Finding  Interest  on  Short-term  Loans 


Banks  will  make  loans  for  periods  of  less  than  a year,  such  as 
60  days,  3 months,  and  the  like.  Loans  of  this  kind  are  called 

short-term  loans. 


1 .  Use  the  interest  formula  to  find  the  interest  on  a loan  of 
$450  at  5%  for  73  days, 
p = $450  i = prt,  the  formula 

r = .05  i = $450  X .05  X i $450 

t = i (.05  X $450  = $22.50)  X.Q5 

i = ? i = i X $22.50  = $4.50  • $22.50 


The  interest  is  $4.50. 

a.  Which  two  numbers  were  multiplied  first? 


b.  Multiply  .05  by  Show  that  the  product  is  .01.  Now 
multiply  $450  by  .01.  What  is  the  product? 


c.  Which  method  do  you  think  is  easier,  the  method  given 
in  the  worked-out  example  or  the  method  given  in  b? 

-n 

d.  Joan  said  that  she  always  finds  the  interest  on  the  principal 
for  one  year.  Then  she  multiplies  that  amount  by  the  fraction 
which  represents  the  time  for  that  fractional  part  of  a year.  Is 
this  method  the  same  as  that  of  the  worked-out  example  or  the 
same  as  the  method  in  b?  Does  it  matter  mathematically  which 
method  is  used? 


Find  the  interest  on  the  following  loans: 


2.  $400  at  4%  for  73  days 

3.  $500  at  4%  for  9 mo. 

4.  $750  at  3%  for  4 months 

5.  $200  at  3%  for  1^  years 

6.  $1000  at  4%  for  146  days 

^ 7.  $450  at  3%  for  219  days 


8.  $600  at  5%  for  73  days 

9.  $200  at  6%  for  4 months 

10.  $150  at  6%  for  292  days 

1 1 . $800  at  2%  for  9 months 

1 2.  $250  at  3%  for  146  days 

13.  $ 1 200  at  4%  for  5 months 
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Using  the  Interest  Formula  With  a Shortcut 


You  saw  that  the  principle  of  cancellation  may  be  used  in  multi- 
plication of  fractions  to  divide  both  numerator  and  denominator  of 
a fraction  by  the  same  number.  Also,  you  may  divide  before  multi- 
plying when  using  the  interest  formula. 


1 .  Find  the  interest  on  $730  at  4%  for  45  days, 
p = $730  i = prt,  the  formula 

r = 4%  = x^o  i = $730  X X 

t = 45  days  = y j = |730  X 4 X 45  _ 
‘ ^ 100  X 365 


— = $3.60 
5 


The  interest  is  $3.60 


25  1 

5 


a.  Explain  the  shortcuts  taken  in  the  cancellation  above. 

b.  Use  different  divisors  to  arrive  at  the  same  solution  in  the 
cancellation  above. 


Use  the  method  shown  above  to  find  the  interest  on  the  following 
loans: 


2.  $365  at  4%  for  30  days 

3.  $600  at  5%  for  146  days 

4.  $730  at  4%  for  48  days 

5.  $900  at  3%  for  73  days 

6.  $1000  at  2%  for  90  days 

7.  $600  at  3%  for  50  days 


8. 

$150 

at 

5% 

for 

30 

days 

9. 

$100 

at 

6% 

for 

45 

days 

10. 

$250 

at 

6% 

for 

120  days 

11. 

$500 

at 

3% 

for 

80 

days 

12. 

$700 

at 

6% 

for 

40 

days 

13. 

$450 

at 

6% 

for 

36 

days 

Practise  What  You  Have  Learned 

a be 

1 . I X = ? 4496^78  = ? 397  X 208  = ? 


2.  41325-38196  = ? 

3.  9-f-.16  = ? 

4.  85.4  X 7.6  = ? 

5.  4i-^6f  = ? 


72^1=? 

38  X 7f  = ? 
2.5%  of  400  = ? 

i = ?% 


14f-9|  = ? 


28  = ? % of  20 
50  =?  % of  80 
26954-5-384  = ? 


Finding  Interest  on  a Savings  Account 


Each  picture  shows  a form  of  savings.  State  how. 

Doris  is  making  a deposit  in  a savings  account.  Banks  allow 
their  customers  to  open  savings  accounts  against  which  they  may 
write  a certain  number  of  checks  each  month  without  charge. 

Banks  pay  interest  on  money  in  savings  accounts.  The  interest 
is  usually  paid  twice  a year,  which  is  called  semiannually.  The 
rate  of  interest  paid  on  savings  accounts  is  low,  usually  1%  or  2%. 
Rates  are  always  given  as  yearly,  no  matter  how  they  are  paid. 


Find  the  semiannual  interest  on  the  following  savings  accounts: 


1 . $700  at  2% 

2.  $328  at  1% 

3.  $612  at  3% 

4.  $250  at  2% 

5.  $530  at  3% 


6.  $500  at  1% 

7.  $48  at  2% 

8.  $129  at  2% 

9.  $970  at  3% 

10.  $610  at  1% 


1 1 . $460  at  2% 

12.  $375  at  2% 

13.  $586  at  1% 

14.  $460  at  2% 

15.  $1245  at  2% 


1 6.  A rate  of  2%  a year  is  equal  to  what  rate  semiannually? 

1 7.  Doris  had  $540  in  her  savings  account  at  2%  a year  interest. 
At  the  end  of  6 months,  she  added  the  interest  to  the  principal. 
What  was  the  principal  after  the  interest  was  added? 

At  your  nearest  bank,  enquire  about  the  difference  between 
current  accounts  and  savings  accounts  Discuss  in  class  what 
persons  might  best  use  each  type  of  account. 
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The  Mark-Up 


Mr.  Goodman  operates  a shoe  store.  When  he  buys  shoes  from 
a manufacturer,  he  must  sell  them  above  cost  in  order  to  pay  the 
expenses  of  operating  the  store  and  to  make  aprofit  or  gain.  The 
amount  that  he  marks  the  price  of  shoes  above  what  they  cost  him 
is  called  the  mark-up  . The  mark-up  may  be  expressed  either  as 
a per  cent  of  the  cost  or  as  a per  cent  of  the  selling  price . The 
selling  price  is  the  amount  the  customer  pays  for  an  article. 

1 . Mr.  Goodman  pays  $4  for  a pair  of  shoes  and  sells  them  at  $6 
a pair.  What  per  cent  of  the  selling  price  is  the  mark-up? 

$6,  selling  price  $2  = ?%  of  $6 

_4,  cost  § ^ 33^% 

$2,  mark-up 

The  mark-up  is  $2.  The  mark-up  is  33^%  of  the  selling  price. 

a.  The  mark-up  is  what  per  cent  of  the  cost? 

b.  Why  is  the  per  cent  of  mark-up  on  the  cost  greater  than 
the  per  cent  of  mark-up  on  the  selling  price? 

Find  the  missing  numbers  in  the  following  table : 


Cost 

Mark-up 

Selling 

Price 

Per  Cent 
Mark-up  is  of 
Cost 

Per  Cent 
Mark-up  is  of 
Selling  Price 

2. 

$5 

? 

$7.50 

p 

p 

3. 

$3 

? 

$4.50 

p 

p 

4. 

$6 

p 

$8.40 

p 

p 

5. 

$10 

$5 

p 

p 

p 

6. 

$1.20 

p 

p 

66|% 

p 

7. 

$100 

p 

p 

25% 

p 

8. 

$50 

$30 

p 

P 

p 

9.  A merchant  bought  a dozen  pairs  of  nylon  stockings  for  $12 
and  sold  them  at  $1.40  a pair.  What  was  the  mark-up  on  each 
pair?  The  mark-up  was  what  per  cent  of  cost?  of  selling  price? 
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Bargain  Prices 


In  order  to  attract  customers  to  his  store  or  to  encourage  more 
sales,  it  is  sometimes  necessary  for  a merchant  to  mark  down  the 
former  price  of  an  article.  The  amount  that  an  article  is  reduced 
in  price  from  its  former  price  is  called  the  reduction.  The  per  cent 
of  reduction  is  the  reduction  compared  with  the  former  price. 

1 . What  was  the  former  price  of  the 
sport  jacket?  What  was  the  reduction? 

2.  What  was  the  per  cent  of  reduction? 


REDUCED  TO 


$3 

$15 


= 5 = ?% 


The  reduced  price  was  what  per  cent  of 
the  former  price? 

To  the  nearest  cent,  find  the  missing  amounts  in  the  table: 


Article 

Former 

Per  Cent  of 

Selling 

Price 

Reduction 

Price 

3. 

Baseball  glove 

9.  ■ C 

$i2.5a 

20% 

? 

4. 

Pair  of  ice  skates 

$ 7.2$ 

30% 

? 

5. 

Pair  of  shoes 

$ 8 |75 

20% 

? 

6. 

Sweater 

$(7|i 

25% 

p 

7. 

Watch 

$49.50 

33§% 

? 

8. 

Fountain  pen  f ^ O 
Skis  ^ 

$ 7v95 

20% 

p 

9. 

$22.00 

? 

$11.00 

10. 

Dress 

$30.00 

? 

$18.00 

11. 

Handbag 

$ 7.50 

? 

$ 5.00 

12. 

Dungarees 

$ 3.00 

? 

$ 2.50 

13.  A lady’s  watch  which  formerly  sold  for  $75  was  marked 
down  to  $60.  What  was  the  per  cent  of  reduction? 

14.  A nylon  shirt  which  formerly  sold  for  $10  was  reduced  in 
price  to  $8.40.  What  was  the  per  cent  of  reduction? 
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Trade  Discount 


When  Mr.  Goodman  orders  shoes  for  his  store,  he  consults  a 
catalogue  which  gives  wholesale  prices,  A wholesale  dealer  buys 
and  sells  only  in  large  quantities  and  usually  sells  to  other  merchants. 
Why  does  it  cost  less  to  handle  only  large  quantities? 

The  catalogue  price,  or  list  price,  is  more  than  Mr.  Goodman 
will  have  to  pay.  The  wholesale  dealer  gives  a reduction  or  a 
discount  on  the  list  price.  The  reduction  in  price  of  an  article  to 
a dealer  is  known  as  trade  discount.  Thus,  “40%  off”  in  the  cost 
of  a pair  of  shoes  means  that  the  net  cost  to  Mr.  Goodman  is  40% 
less  than  the  catalogue  price. 

1 . A pair  of  shoes  is  listed  in  a catalogue  at  $7.50.  If  a trade 
discount  of  40%  is  given,  what  is  the  net  cost  of  the  shoes? 

List  price  = $7.50  Net  cost  = List  price  less  discount 

Rate  of  discount  = 40%  Discount  = 40%  of  $7.50 

Net  cost  = ? Discount  = .40  X $7.50  = $3.00 

Net  cost  = $7.50  - $3.00  = $4.50 


Find  the  missing  amounts  in  the  following: 


List 

Price 

Rate  of 
Discount 

Net 

Cost 

List 

Price 

Rate  of 
Discount 

Net 

Cost 

2. 

$72 

38% 

? 

8. 

$240 

37J% 

? 

3. 

$31 

45% 

? 

9. 

$575 

28% 

? 

4. 

$56 

35% 

? 

10. 

$250 

? 

$150 

5. 

$94 

25% 

? 

11. 

$360 

? 

$252 

6. 

$108 

33j% 

? 

12. 

$500 

? 

$360 

7. 

$236 

40% 

? 

13. 

$40 

? 

$32 

14.  A trade  discount  of  40%  is  given  on  a table  marked  at  $78. 
Show  that  the  net  price  is  equal  to  60%  of  the  list  price. 

When  a trade  discount  is  given,  show  that  the  net  price  may 
be  found  as  follows:  (1)  Subtract  the  rate  of  discount  from  100%; 
(2)  use  the  answer  from  (1)  and  find  the  per  cent  of  the  list  price. 
Use  this  method  to  solve  problem  1 . 
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Two  Kinds  of  Business 


1.  Andy  buys  papers  at  the  rate  of  $3.00  for  100  papers  and 
sells  them  at  5^  each.  What  is  the  mark-up  on  each  paper?  If  he 
sells  an  average  of  80  papers  a day,  how  much  does  he  make  on  the 
average  sales  a day? 

In  running  Andy’s  business  of  selling  papers,  there  are  no  ex- 
penses; therefore,  the  difference  between  the  selling  price  and  the 
cost  of  the  papers  he  sells  is  all  profit.  Profit  is  the  difference  be- 
tween the  money  received  in  payment  and  the  money  paid  out. 

2.  Don  buys  soft  drinks  from  the  manufacturer  at  80f^  a case  of 
24  bottles.  He  sells  the  drinks  at  5^  a bottle.  What  is  the  differ- 
ence between  the  selling  price  and  the  cost  on  a case  of  soft  drinks? 
This  difference,  or  mark-up,  is  what  per  cent  of  the  cost?  of  the 
selling  price? 

3.  In  problem  2,  the  mark-up  is  not  all  profit  because  in  operat- 
ing his  soft  drink  stand,  Don  has  some  expenses.  Name  some  of 
them.  In  this  case,  profit  is  the  difference  between  mark-up 
and  expenses.  When  the  expenses  are  greater  than  the  mark-up 
it  is  known  as  a loss. 

Thus,  if  the  mark-up  is  $5  and  the  expenses  are  $6,  the  loss  is  $1. 

Find  the  missing  numbers  in  the  following : 


Cost 

Mark-up 

Selling 

Price 

Expenses 

Profit 

Loss 

4.  $5.45 

5.  $46.50 

6.  $107.50 

7.  $310.00 

? 

? 

$32.75 

$78.40 

$7.60 

$65.25 

? 

? 

$1.97 

$20.84 

? 

? 

? 

$9.87 

? 

$10.54 
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The  Sales-Dollar 


Each  dollar  that  a business  receives  for  the  goods  that  are  sold  is 
called  a sales-dollar  . The  graph  shows  how  the  sales-dollar  is 
distributed  in  a certain  business. 

1 . What  per  cent  of  the  sales-dollar  goes  to  the  cost  of  materials? 
to  the  expenses  of  operation?  to  the  profit? 

2.  How  many  cents  of  this  sales-dollar  represent  mark-up? 

3.  Use  the  rates  given  above  and  find  cost,  expenses,  and  profits 
when  the  sales  are  as  follows : 

a.  $450  c.  $320  e.  $72  g.  $930 

b.  $225  d.  $165  f.  $196  h.  $1037 


4.  Find  the  missing  numbers  in  the  following  table: 


Cost 

Expenses 

Profit 

Sales 

In 

Per  Cent 

In 

Per  Cent 

In 

Per  Cent 

Dollars 

of  Sales 

Dollars 

of  Sales 

Dollars 

of  Sales 

a.  $360 

? 

65% 

? 

27% 

? 

8% 

b.  $290 

? 

60% 

? 

31% 

? 

9% 

c.  $720 

? 

63% 

? 

32% 

? 

5% 

d.  $175 

? 

58% 

? 

31% 

? 

11% 

e.  $250 

$150 

? 

$75 

? 

$25 

? 

f.  $300 

$195 

? 

$90 

? 

$15 

? 

g.  $500 

$310 

? 

$150 

? 

$40 

? 
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Working  on  Commission 


Gladys  sells  cookies  to  help  earn  money 
for  her  Girl  Scout  Troop.  The  troop  re- 
ceives a commission  on  each  box  of  cookies 
that  she  sells.  A commission  is  usually  a 
per  cent  of  the  selling  price  given  to  the 
seller.  The  per  cent  is  called  the  rate  of 
commission.  After  deducting  the  com- 
mission, the  amount  left  is  called  the  net 
proceeds. 

1 .  Gladys  receives  a commission  for  her  troop  of  20%  on  a box 
of  cookies  which  she  sells  at  35^.  How  much  does  she  make  on 
each  box?  What  are  the  net  proceeds? 


Selling  price  = 35jzf 
Rate  = 20% 

Commission  = ? 


Commission  = 20%  of  35)Z5 
Commission  = -g-  X 35^ 
Commission  =7^ 


The  commission  is  7^;  the  net  proceeds  are  28^. 


35^ 

z7± 


2.  How  many  boxes  must  Gladys  sell  to  earn  70^?  $3.50? 

3.  A salesman  works  on  a commission  of  35%.  Find  his  com- 
mission on  a vacuum  cleaner  which  he  sells  at  $72. 


a.  What  are  the  net  proceeds? 

b.  Estimate  the  answer  and  show  that  the  commission  will 
be  a little  more  than  $24.  Think,  “35%  is  equal  to  about 

J of  $72  = $24.” 

4.  Ted  sold  subscriptions  to  magazines  at  a commission  of  30% 
of  the  subscription  price.  If  the  cost  of  a subscription  was  $5.50, 
how  much  did  he  earn  on  each  subscription? 

5.  A dealer  receives  a commission  of  24%  on  the  delivery  price 
of  a new  car.  Find  his  commission  on  a car  which  has  a delivery 
price  of  $1894;  of  $2156;  of  $2438;  of  $2967. 

6.  Some  salesmen  work  on  a fixed  salary  plus  a commission  on 
their  sales.  A certain  salesman  is  given  a salary  of  $150  a month 
plus  a 5%  commission  on  his  sales.  Find  his  monthly  earnings 
when  his  sales  for  a month  are  $1250;  $2145;  $3247;  $994. 
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Sales 

Commission 

Net 

Pro- 

ceeds 

Sales 

Commission 

Net 

Pro- 

ceeds 

Rate 

Amount 

of 

Rate 

Amount 

of 

a.  $ 65 

20% 

? 

? 

h.  $1830 

8% 

7 

7 

b.  $ 78 

30% 

? 

? 

i.  $2175 

5% 

7 

7 

c.  $ 105 

33§% 

? 

? 

j.  $ 250 

7 

$ 50 

7 

d.  $ 240 

15% 

? 

7 

k.  $ 400 

7 

$120 

7 

e.  $ 380 

12% 

? 

7 

1.  $ 500 

7 

7 

$400 

f.  $ 972 

6% 

? 

7 

m.  $ 120 

7 

$ 18 

? 

g.  $1475 

5% 

? 

7 

n.  $ 750 

7 

7 

$600 

7.  Find  the  missing  numbers  in  the  table  above : 

Explain  each  of  the  following  statements : 

a.  The  amount  of  commission  depends  upon  the  rate. 

b.  The  amount  of  commission  depends  upon  the  amount  of 
the  sales. 

c.  The  amount  of  commission  depends  upon  the  price  of 
the  article. 

d.  The  amount  of  commission  depends  upon  the  amount 
of  the  sales  and  the  rate. 

^9,  Why  do  some  people  prefer  to  be  paid  a commission  instead 
of  a fixed  salary? 

Practise  What  You  Have  Learned 


1.  73456 

2.  .650 

3.  7.5 

4.  15*  5. 

-4978 

-.645 

X4.8 

-9| 

6.  47)9642 

7.  .4)^ 

8.  3iXli  = 

O 62_^5_ 

10.7^X14=  ll.|  = ?%  12.  2% of 450=  13.  16=?%ofl2 
14.  105%  of  210=  15.  300  = ?%  of  250  16.  33j%ofl260  = 

1 7.  Express  f to  the  nearest  hundredth. 
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Bills  and  Receipts 


Mrs.  Brown  telephones  orders 
for  groceries  from  the  Fresh 
Fruit  and  Vegetable  Store. 
Sometimes  she  pays  cash  when 
the  groceries  are  delivered  and 
sometimes  she  has  the  bill 
charged.  Each  order  that  is 
delivered  has  a bill  attached. 
The  bill  shows  one  of  the 
orders  Mrs.  Brown  received. 

1 .  When  a bill  is  charged, 
the  merchant  makes  out  the  bill  and  a carbon  copy  which  is  called 
the  duplicate  The  merchant  keeps  the  carbon  copy  and  the 
customer  receives  the  other.  Who  sent  the  bill?  To  whom?  At 
what  address?  On  what  date? 

2.  Check  the  items  listed  to  see  that  the  bill  is  correct. 

3.  Was  the  bill  paid?  How  can  you  tell? 

4.  If,  at  the  beginning  of  the  next  month,  Mrs.  Brown  receives 
a bill  for  the  order  shown,  how  is  she  able  to  prove  that  the  bill  was 
paid? 

Draw  bill  forms  and  make  out  bills  for  the  following  items. 
Supply  names  and  dates. 

5.  Purchases  at  drugstore:  2 packages  of  paper  tissues  at  18^; 
1 tube  of  toothpaste,  39^z^;  1 package  of  razor  blades,  98^;  1 bottle 
of  antiseptic,  69jZ^;  1 box  of  fancy  soap,  $1.89. 

6.  Purchases  at  a hardware  store:  12  lb.  of  lawn  seed  at  42^  lb. ; 
50-ft.  lawn  hose,  $7.75;  4 lamp  bulbs  at  each;  2j  doz.  screws 
at  15^  doz.;  carpenter’s  saw,  $2.75. 

7.  Purchases  at  butcher  shop:  lb.  pork  chops  at  64^  lb.; 

2\  lb.  steak  at  74^^  lb.;  1 lb.  butter,  11  \ \ lb.  sausage  at  54^  lb.; 

6^  lb.  leg  of  lamb  at  88fii  lb. 

8.  Purchases  at  a sport  shop:  1 nylon  sweater,  $6.75;  3 tennis 
balls  at  49jzf  each;  1 pair  of  roller  skates,  $3.98;  3 polo  shirts  at 
$1.85  each.  Receipt  the  bill. 
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FRESH  FRUIT^VEGETABLE  STORE 

3^4  ELM  STREET 
NEWTON 
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37 

3Mr. 
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€ 

% 

ff 

9.  Purchases  at  a clothing  store:  3 neckties  at  eac’ 
shirts  at  $2.37  each;  1 pair  of  slacks,  $6.95;  1 dress,  $5.95;  2 
of  hose  at  79^  each.  Receipt  the  bill. 

10.  You  learned  that  a bill  may  be  paid  by  check.  It  also  is 
possible  to  pay  a bill  by  sending  a postal  money  order . This  is  a 
form  of  check  which  may  be  purchased  from  the  post  office  for  a 
small  charge  and  which  may  be  cashed  at  any  post  office.  At  a 
recent  date  the  charge  for  a postal  money  order  was  as  follows : 


From  $ 0.01  to  ^ 0.99 4^ 

From  $ 1.00  to  I 4.99 9^ 

From  $ 5.00  to  S 10.99 12^ 

From  SI  1.00  to  S 15.99 \6i 

From  SI 6.00  to  S 40.00 18^ 

From  S40.01  to  S 60.00 22^ 

From  S60.01  to  SI 00.00 25 


Does  doubling  the  bill  double  the  charge  for  a postal  money 
order? 

1 1 .  At  the  above  rate,  find  the  charge  for  a postal  money  order 
of  $9.75;  $49.95;  78^;  $62.47. 

★ 1 2 . How  can  money  be  sent  by  telegram? 

13.  What  is  meant  by  a merchant’s  inventory? 

'A"  14.  What  is  a certified  check?  a cashier’s  check? 


Practise  What  You  Have  Learned 


756 

2.  8i 

3.  51,039 

4. 

907 

93 

1485 

03 

6i 

-37,047 

X308 

397 

908 

64 

5i 

6.  17)15438 

7. 

376 

X4.8 

5. 


15 

-9 


8.  92 
X6f 


9.  X 4f  = 10.  5i  -I-  If  = 11.  91  -i-  3^  = 

12.  18  = ?%of  15  13.  102%  of  960  = 14.  30  = '^% 

15.  15%  more  than  80  = 16.  20%  less  than  140  = 

17.  From  9 hr.  21  min.  subtract  6 hr.  38  min.  ; 


18.  Add:  4 ft.  9 in.,  6 ft.  5 in.,  1 ft.  10  in. 
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How  Well  Do  You  Understand  Our  Number  System? 


1 . Interchange  the  digit  in  the  thousands’  place  in  the  number 
72,465  with  the  digit  in  the  tens’  place.  How  much  greater  is  this 
new  number  than  72,465? 

2.  In  the  following  numbers,  find  the  missing  digit  needed  to 
make  each  number  divisible  by  9:  724?;  46?3;  5?79;  ?207. 

3.  Use  each  of  the  digits  4,  5,  7,  and  9 and  write  the  following 
numbers : 

a.  The  largest  four-place  number  when  9 is  in  tens’  place. 

b.  The  smallest  four-place  whole  number  when  9 is  in  the 
hundreds’  place. 

c.  The  smallest  four-place  decimal  when  9 is  in  tenths’  place. 


4.  In  the  example  on  the  right,  if  a zero  is  annexed 
to  each  number,  what  effect  will  this  have  on  the  quo- 
tient? 


24)72 


5.  In  the  example  given  in  problem  4,  if  each  number  is  divided 
by  10,  what  is  the  effect  on  the  quotient? 


6.  Use  the  example  on  the  right  to  answer  the  following: 


a.  If  35  is  changed  to  3.5  and  175  is  unchanged, 

by  what  number  is  the  quotient  multiplied?  35)17 5 

b.  If  175  is  changed  to  17.5  and  35  is  unchanged, 
by  what  number  is  the  quotient  divided? 

7.  How  many  tenths  are  there  in  3?  in  3.2? 

8.  If  .2  of  a foot  is  divided  into  four  equal  parts,  what  is  the 
length  of  each  part? 

9.  How  many  thousands  does  it  take  to  make  a million?  a 
billion? 

1 0.  How  many  millions  does  it  take  to  make  a billion? 

1 1 . A thousand  thousands  is  the  same  as  what  other  number? 

12.  What  is  the  product  of  tens  and  hundreds? 

1 3.  What  is  the  product  of  tenths  and  tenths? 

1 4.  What  is  the  quotient  of  hundreds  divided  by  tens? 

15.  What  is  the  quotient  of  hundredths  divided  by  tenths? 
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Checking  on  Whole  Numbers  and  Fractions 


1.  91,345 

-71,398 


2.  907 

X608 


3. 


-2f 


4.  A6^ 

X8| 


5.  9iX3i  = 


6.  I - li 


7.  134)72378 


The  number  in  parentheses  at  the  end  of  each  problem  below 
gives  the  page  on  which  the  topic  is  presented.  If  you  need  help, 
turn  to  the  pages  given. 

8.  Find  the  value  of  to  the  nearest  tenth;  to  the  nearest 

hundredth.  (108) 

9.  Arrange  the  following  fractions  according  to  value,  beginning 
with  the  smallest:  f,%,  I,.;!, '^2 \ ^ H '’  (42) 

10.  Write  a fraction  which  is  greater  than  but  less  than 

greater  than  f , but  less  than  (42) 

1 1 . At  certain  times  an  airline  offers  a “special  fare”  for  a hus- 

band and  wife  at  1 J times  the  cost  of  a full  fare.  If  the  cost  of  a 
special  fare  ticket  is  $111.75,  what  is  the  cost  of  one  full  fare 
ticket  on  this  airline?  ^ (60) 

12.  What  is  the  cost  of  a pound  of  butter  if  J of  a pound  costs 

57f^?  ^ (77) 

1 3.  Select  the  best  approximate  answer  to  the  following  example : 

16f  X 19f  is  equal  to  about  300;  320;  340;  350.  Check  your 
estimate.  (118) 

14.  The  cost  of  a telegram  between  two  cities  is  $1.55  for  10 
words  and  for  each  additional  word.  At  this  rate,  how  many 
words  are  there  in  a message  which  costs^$2.43?  $3.02?  $3.87? 

15.  A fuel  oil  tank  |-  full  contains'^540  gallons  of  oil.  What  is 

the  capacity  of  the  tank?  ^ V ^ (77) 

16.  A roast  should  be  in  an  oven  at  a given  temperature  24 

minutes  for  each  pound  of  meat.  If  a roast  weighing  6^  pounds 
is  put  into  an  oven  at  2:45  p.m.,  at  what  time  should  the  roast  be 
taken  out  of  the  oven?  (66) 

17.  A car  travels  88  feet  per  second  at  a speed  of  60  m.p.h. 

How  far  will  it  travel  in  J second  at  a speed  of  40  m.p.h.?  (59) 
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Checking  on  Decimals 


4.  .75 

X.14 


1.  .635  2.  .475  3.  100  X .01  = 

.098  -.468 

.592 

.675  5.  .05^4  6.  .72  ^ 100  = 7.  .35). 175 

If  you  need  help,  turn  to  the  pages  given  in  parentheses. 

8.  Find  by  approximation  the  position  of  the  point  in  the 
answer,  and  then  write  the  answer  to  each  of  the  following;  (118) 

a.  3.7  X .23  = 851  c.  28  X .09  = 252  e.  .23  X .14  = 322 

b.  96  -f-  .04  = 24  d.  .725  h-  2.5  = 29  f.  .7  ^ .02  = 35 


9.  Express  the  following  as  decimals  to  the  unit  indicated : (119) 


a.  3 hr.  24  min.  = ? hr.  c.  3 pt.  4 fl.oz.  = ? pt. 

b.  1 bu.  3 pk.  = ? bu.  d.  4 yd.  9 in.  = ? yd. 


1 0.  Arrange  the  following  according  to  value,  beginning  with  the 

smallest:  1,  1.01,  .11,  1.1,  .01,  .1.  (92) 

1 1 . How  many  hundredths  are  there  in  2.5?  in  4?  in  .04?  (87) 

12.  How  many  places  removed  and  in  which  direction  from 
ones’  place  is  thousandths’  place?  thousands’  place?  millions’ 

place?  hundredths’  place?  (86) 

13.  How  many  tenths  are  repre- 
sented in  the  tenths’  pocket  in  the 
place-value  chart?  The  tenths  may 
be  regrouped  in  the  pockets  so  as  to 
form  what  other  number  having  the 


greatest  number  of  ones?  (87) 

14.  Change  to  decimals;  f,  f,  f,  (107) 

1 5.  Change  the  following  decimal  fractions  to  common  fractions 

expressed  in  lowest  terms:  .25,  .2,  .15,  .75,  .05,  .8,  .45.  (92) 

1 6.  A baseball  player  made  17  hits  out  of  48  times  at  bat.  What 

is  his  batting  average?  (109) 

17.  If  a gallon  of  milk  weighs  10.^  pounds,  what  is  the  weight 
of  a quart  of  milk  to  the  nearest  hundredth  of  a pound?  (108) 
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Checking  on  Percentage 

Find  the  missing  numbers  in  the  following: 

L 

a b 


1 . 3%  of  80  = 

102%  of  ^ = 

150%  of  72  = 

2.  33§%  of  135  = 

37j%  of  840  = 

62i%  of  96  = 

3.  12  = ?%  of  50 

7 = ?%  of  25 

31  = ?%of20 

4.  4 = ?%  of  3 

3 = ?%  of  24 

90  = ?%of45 

5.  7%  of  60  = 

18  = ?%  of  15 

25  = ?%of30 

6.  1%  of  1450  = 

11  = ?%  of  11 

101%  of  60  = 

7.  Change  each  of  the  following  to  a common 

fraction  expressed 

in  lowest  terms:  75%,  40%,  15%,  60%,  33 J%,  87 J%.  (141) 

8.  Change  each  of  the  following  to  a per  cent:  J,  ij,  2,  f-, 

f,  Ij,  2.01,  .7.  (137) 

9.  A baseball  team  won  11  games  and  lost  9 games.  What 

per  cent  of  the  games  played,  j^^re  won^b  this  team?  (149) 

10.  A poultryman  had  100,000  eggs  for  incubation.  If  91%  of 
these  eggs  hatched,  how  many  young  chicks  were  hatched?  (136) 

1 1 . The  price  of  a pound  of  bacon  increases  from^  72|!5  to  80jzf. 

What  is  the  per  cent  of  increase?  ^ (153) 

1 2.  The  price  of  a can  of  fruit  decreased  from  42|zf  to  36jZ^.  What 

was  the  per  cent  of  decrease?  (154) 

13.  If  the  price  of  an  article  is  doubled:  (155) 


» -■  ^ 


a.  What  is  the  per  cent  of  increase  in  price? 

b.  The  former  price  is  what  per  cent  of  the  increased  price? 

c.  The  increased  price  is  what  per  cent  of  the  former  price? 

1 4.  The  cost  of  a one-way  bus  ticket  between  two  places  is  65^ 
and  a return-trip  ticket  costs  $1.10.  What  per  cent  of  the  cost  of 
two  one-way  tickets  is  saved  by  buying  a return-trip  ticket?  Ex- 
press the  answer  to  the  nearest  per  cent.  (160) 

^ 15.  The  cost  of  a magazine  subscription  is  $4  a year  or  three 
years  for  $10.  What  per  cent  of  the  cost  of  three  yearly  sub- 
scriptions may  be  saved  by  buying  one  three-year  subscription?  (160) 
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Checking  on  Graphs 


The  graph  shows  the  average  monthly  temperature  in  Toronto. 


1 . In  which  month  was  the  average  temperature  highest?  Ap- 
proximately what  was  the  average  temperature  for  that  month? 

2.  In  which  month  was  the  average  temperature  lowest?  Ap- 
proximately what  was  the  average  temperature  for  that  month? 

3.  In  how  many  months  was  the  average  temperature  below 
freezing?  above  freezing? 

4.  Approximately  what  was  the  average  temperature  in  March? 
in  June?  in  September?  in  November? 

5.  Draw  bar  graphs  to  show  the  number  of  deaths  due  to  tuber- 

culosis for  each  100,000  of  our  population  during  the  following 
years:  (175) 

1925 70  1935 50  1945 38 

1930 65  1940 41  1950...... 22 

6.  Find  the  number  of  degrees  in  the  central  angle  for  an  item 

on  a circle  graph  which  represents  15%  of  the  total  graph;  27% 
of  the  total  graph;  48%  of  the  total  graph.  Express  each  to  the 
nearest  degree.  (244) 

7.  In  a recent  year  the  production  of  ice  cream  in  Canada  was 
distributed  as  follows:  Eastern  provinces,  10%;  central  provinces, 
60%;  western  provinces,  the  remainder.  Show  these  facts  by  a 
circle  graph.  (250) 
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Checking  on  Mathematics  of  the  Home 


1 . A suggested  budget  for  a family  of  four  with  a net  income 

(amount  remaining  after  paying  income  taxes)  of  $3000  is  as  fol- 
lows; Food,  33%;  clothes,  12%;  housing,  18%;  household 
operation,  15%;  other  items,  the  remainder.  Show  these  facts  by 
a circle  graph.  (250) 

2.  Rule  a cash  account  for  the  record  of  Harry’s  expenses  and 

income  for  the  month  of  June.  June  1.  Cash  on  hand,  38^;  allow- 
ance, $2.00;  June  3.  Mowed  lawn,  $1.00;  June  5.  Baseball  game, 
90^;  June  9.  Delivered  parcels,  75^z^;  June  11.  Picnic,  $1.25;  June 
13.  Church  contribution,  40fZ^;  June  14.  Movies,  44^;  confections, 
30^;  June  25.  Bought  birthday  gift,  $1.25;  June  28.  Baby  sitting, 
75^.  Find  the  cash  balance  at  thq  end  of  the  month.  (264) 

3.  A gallon  of  water  weighs  10  pounds.  How  many  calories 
does  it  take  to  raise  the  temperature  of  a gallon  of  water  1°  F.? 
a quart,  1°  F.?  a pint,  1°  F.? 

4.  The  average  consumption  of  meat  in  this  country  during  a 

recent  year  was  134  pounds  per  person,  of  which  44  pounds  was 
beef.  To  the  nearest  per  cent,  what  per  cent  of  the  yearly  con- 
sumption was  beef?  (157) 

5.  A certain  electric  company  charges  the  following  rates  for 
current : 


First  12  k.w.h. 
Next  28  k.w.h. 
Next  60  k.w.h. 
Over  100  k.w.h. 


$1.00  (minimum  charge) 
5jz^ 


Find  the  monthly  cost  of  electric  current  to  a customer  who  uses 
36  k.w.h.;  86  k.w.h.;  112  k.w.h.;  194  k.w.h.;  10  k.w.h.  (283) 

6.  An  oil  burner  uses  250  watts  of  electric  current  for  an  hour  of 

operation.  How  many  kilowatt  hours  will  it  use  in  a month  of  30 
days  at  an  average  of  6 hours  of  operation  daily?  (281) 

7.  At  an  average  consumption  of  6 cubic  feet  of  water  daily  per 

person,  how  many  gallons  of  water  does  a family  of  four  persons 
use  in  a month  of  30  days?  c (287) 

-325- 


mz)02 


B C D 

Checking  on  Geometry 

1 . Estimate  the  length  of  AB ; of  CD.  Then  measure  these 
lines.  What  was  the  per  cent  of  error  in  your  estimation  of  the 
length  of  each  line? 

2.  In  some  cities  the  law  states  that  a car  parked  parallel  to 
the  curb  of  a street  must  not  be  more  than  8 inches  from  the  curb 
and  at  least  6 feet  from  the  nearest  fire  hydrant.  Mark  a line  on 
the  floor  of  your  classroom.  On  this  line  mark  a point  to  repre- 
sent a hydrant.  Then  estimate  the  limits  of  the  zones  in  which 
parking  is  prohibited.  Measure  your  estimations  and  find  the 
per  cent  of  error. 

3.  A rectangular  drawing,  made  to  a scale  of  1"  = 8',  is  X 
1 What  are  the  dimensions  of  the  rectangle  represented?  (202) 

4.  Draw  the  following  rectangles  to  a scale  of  1"  = 8':  (202) 

/I  a.  14'  X 18'  b.  12'  X 20'  c.  10'  X 22' 

5.  On  a drawing  made  to  a scale  of  1"  = 50  mi.,  an  error  of 

measurement  is  inch.  To  the  nearest  mile,  what  is  the  error  in 
the  actual  distance?  (202) 

6.  Write  the  formula  for  the  perimeter  of  a square;  of  a 

rectangle.  (203) 

7.  Find  the  perimeter  and  area  of  a square  having  a side  of 

4 in.;  of  7 ft.;  of  ^ mi.;  of  9.5  yd.  (210) 

8.  The  perimeter  of  a square  is  20  feet.  What  is  the  area  of 

the  square?  (212) 

9.  A rectangular  field  is  40  rd.  by  60  rd.  How  many  acres 

are  there  in  the  field?  (216) 

10.  Use  the  figure  below  and  name  four  acute  angles;  three 
obtuse  angles;  two  right  angles;  one  straight  angle. 
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1 1 . Draw  an  acute  angle  and  bisect  it  by  construction.  Check 

the  accuracy  of  your  construction  by  measurement.  (222) 

12.  Draw  a line  3^  inches  long  and  bisect  it  by  construction. 
Check  the  accuracy  of  your  construction  by  measurement.  (22 1) 


13.  Find  the  area  of  Fig.  A ; of  Fig.  B;  of  Fig.  C;  of  Fig.  D.  (231) 

1 4.  What  is  the  perimeter  of  Fig.  B?  What  kind  of  triangle  is 

the  one  in  Fig.  B?  (232) 

15.  Draw  a trapezoid  in  which  the  two  non-parallel  sides  are 

equal.  (241) 

1 6.  Draw  a circle  with  a diameter  of  3 inches.  What  is  the  cir- 
cumference of  the  circle  you  drew?  (Use  tt  = 3.14.)  (246) 

1 7.  In  the  circle  drawn,  as  directed  in  problem  1 6,  construct  a 

regular  hexagon.  What  is  the  perimeter  of  the 
hexagon?  (234) 

1 8.  The  circumference  of  the  circle  in  prob- 

lem 1 7 is  how  much  greater  than  the  perimeter 
of  the  hexagon?  (234,  246) 

19.  The  hexagon  shown  on  the  right  is  in- 

scribed in  a circle  with  a radius  of  1 foot.  What 
is  the  area  of  the  hexagon?  (231) 

20.  Draw  three  concentric  circles  in  which 
the  diameter  of  the  smallest  circle  is  2 inches. 

2 1 . A triangle  and  a parallelogram  have  equal  areas  and  equal 

bases.  How  do  their  altitudes  compare?  (239) 

22.  Construct  an  inscribed  square  in  a circle.  (223) 

23.  Construct  an  equilateral  triangle  by  two  different  methods. 

' Tell  what  these  methods  are.  (235) 
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ma}02 


The  Vocabulary  of  Mathematics 


Define,  illustrate,  or  use  in  a sentence  each  of  the  expressions 
given  below.  The  number  in  parentheses  shows  where  the  term  is 
presented. 


Bank  balance  (300)  Net  proceeds 

Bank  passbook  (299)  Postal  money  order 

Cancelled  check  (301)  Principal 

Check  stub  (300)  Profit 

Days  of  grace  (303)  Promissory  note 

Commission  (3 16)  Rate  of  interest 

Deposit  slip  (299)  Receipt 

Endorse  a check  (301)  Sales-dollar 

Face  of  a note  (303)  Savings  account 

Interest  formula  (307)  Semiannually 

Maker  of  a note  (303)  Signature  card 

Mark-up  (311)  Trade  discount 


(316) 

(319) 

(305) 

(314) 
(303) 
(305) 
(318) 

(315) 
(310) 
(310) 
(298) 
(313) 


Number  Quickies 


1 . A freight  car  is  loaded  with  600  bags,  each  containing  100  lb. 
of  potatoes.  How  many  tons  are  there  in  this  cargo? 

2.  Find  the  total  cost  of  30  stamped  envelopes  at  AA(ji  a dozen 
and  a book  of  3-cent  stamps  at  73jzf. 

3.  A nautical  mile  is  6080  ft.  A nautical  mile  is  how  much 
longer  than  a land  mile? 

4.  A crate  contains  180  oranges.  If  10%  of  the  oranges  are 
unfit  for  sale,  how  many  dozen  are  fit  for  sale? 

5.  A car  travels  9 miles  in  10  minutes.  At  that  rate,  how  far 
will  it  travel  in  an  hour? 

6.  What  number  divided  by  f has  a quotient  of  48? 

7.  What  is  the  first  number  divided  by  3 which  has  a two-place 
quotient? 

8.  A fraction  has  a numerator  of  3.  If  the  fraction  is  more  than 
a half  but  less  than  f , what  is  the  fraction? 
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Getting  Ready  for  a Progress  Test 
in  the  Fundamentals 


I.  Add: 


1.  946  2. 

87 

3459 

608 

79 

4053 

3.75  3. 

9.26  2§ 

7.18 

6J0  A. 

4.  i 5.  4 lb.  8 oz. 

f 3 lb.  12  oz. 

2 7 1b.  15oz. 

3 

J7_ 

— 6.  1 hr.  37  min. 

+ 2 hr.  18  min. 

Subtract : 

1.  6438 

5879 

2.  4002 

3096 

3.  7045 

58 

4.  .746 

.358 

5.  9i 

6.  Ilf 
_8| 

7.  16 

J1 

8.  5.42 
1.76 

9.  7 ft.  2 in. 

3 ft.  8 in. 

1 0.  4 min.  18  sec.  1 1 . 

3 min.  25  sec. 

4 qt.  12  fl.oz. 
3 qt.  20  fl.oz. 

Multiply: 

1.  749 

6 

2.  608 

( ™ 

3.  4.35 
.8 

4.  608 
305 

5.  6 X If  = 
8.  100  X .7  = 
11.  5%  of  460  = 

6.  I of  72  = 

= 9.  1000  X .04 

= 12.  18%  of  460 

7.  2j  X 3i  = 

= 10.  .3  X .05  = 

= 13.  106%  of  1250  = 

Divide : 

4.  .4)3 

1.  7)4050 

2.  27)2438  3. 

180)78563 

5.  i.syTs 

6.  5)2  7. 

.12y6 

8.  1.25y5 

9.  75  4-  f = 

in  ^ ^ 2.  — 
'^•6  • 8 - 

11.  If 

— 3—  — 

. ^3  — 

12.  2)5  lb.  4 oz.  13.  9=  ?%  of  50 


14.  125  = ?%  of  75 
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Chapter  Test 


Find  the  interest  on  the  following: 


a 


b 


1 . S500  at  4%  for  6 months 

2.  $425  at  5%  for  2 years 

3.  $750  at  4%  for  73  days 

4.  $250  at  6%  for  18  months 

5.  $1460  at  4%  for  36  days 


$350  at  6%  for  1 year 
$150  at  6%  for  9 months 
$100  at  6%  for  60  days 
$300  at  5%  for  48  days 
$450  at  4%  for  90  days 


6.  At  the  end  of  Mareh,  Mr.  Nelson’s  balance  in  his  account 
'“was  $38.72.  In  April  he  deposited  $250  and  drew  cheques  for  the 

following  amounts:  $4.95,  $58.40,  $37.50,  $9.49,  $17.75,  and 
$29.95.  What  was  the  balance  at  the  end  of  April? 

7.  What  is  the  semiannual  interest  on  a savings  account  of 
$384  at  1%? 

8.  Mr.  Meyer  got  a loan  at  a bank  for  45  days.  For  what 
fractional  part  of  a year  must  he  pay  interest  on  the  loan? 

9..  A salesman  receives  a commission  of  35%  on  the  articles  he 
sells.  If  his  sales  average  $260  a week,  what  are  his  average  weekly 
earnings  in  commissions? 

10.  A dealer  paid  $9.50  for  a radio.  If  he  marked  it  to  sell  at 
60%  above  cost,  at  what  price  did  he  mark  it? 

1 1 . A suit  marked  to  sell  for  $45  was  sold  at  $36.  What  was 
the  per  cent  of  reduction? 

1 2.  A trade  discount  of  25%  is  given  on  a textbook  which  has  a 
list  price  of  $3.60.  What  is  the  net  price  of  the  book? 

13.  Find  the  profit  when  the  cost  of  an  article  is  $17.50,  the 
selling  price  is  $29.95,  and  the  expenses  are  $8.75. 

14.  A jeweller  bought  a watch  for  $30  and  sold  it  for  $50.  The 
mark-up  was  what  per  cent  of  the  selling  price? 

★ 15.  What  is  the  difference  between  a current  account  and  a 
savings  account? 
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Progress  Test  in  the  Fundamentals 

Work  the  following  examples : 


1. 

96  2. 

n 

3. 

74,140 

4. 

86 

5. 

Hi 

(8) 

408  (48) 

2f 

(12) 

-38,963 

(60) 

X7f 

(54) 

5379 

8i 

87 

04 

9i 

6. 

67)4384 

7. 

16')5 

8. 

8)3607 

9046 

_12 

(24) 

(107) 

(20) 

9. 

3^  X 2^  = 

10. 

5 . 

6 “ 

f = 11. 

6 -i- 

to 

co|to 

II 

12.  J 

= ?% 

(63) 

(72) 

(72) 

(141) 

13. 

.02yi3 

14. 

.3-X 

.15  = 15. 

1 4- 

.01  = 

16.  2 

= ?% 

(113) 

(102) 

(112) 

(152) 

17. 

3 hr.  18  min.  = 

? hr. 

18. 

1 hr.  36  min. 

(119) 

(67) 

X4 

If  you  did  not  understand  how  to  work  an  example,  turn  for 
explanation  to  the  page  number  in  parentheses. 

^For  Those  Who  Made  No  Errors  on  the  Above  Test 

^Tou  found  that  annexing  two  zeros  to  a whole  number  multiplies 
the  number  by  100.  Likewise,  moving  the  decimal  point  two 
places  to  the  right  in  a decimal  multiplies  the  decimal  by  100. 
Since  it  is  easy  to  multiply  or  divide  by  100,  it  is  possible  to  multiply 
or  divide  certain  numbers  by  25  by  first  multiplying  or  dividing 
them  by  100  and  then  dividing  or  multiplying  by  4. 

1 . Use  a short  method  to  multiply  78  by  25. 

100  X 78  = 7800;  7800  ^ 4 = 1950 
Why  was  7800  divided  by  4? 

2.  Use  a short  method  for  finding  the  product  of  25  and: 

a.  56  b.  125  c.  436  d.  10.8  e.  7.5 

3.  Divide  485  by  25. 

485  4-  100  = 4.85;  4 X 4.85  = 19.40.  Explain. 

4.  Use  the  above  method  to  divide  by  25;  120;  765. 
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Progress  Test  in  Problem  Solving 


Solve  the  following  problems.  If  you  are  unable  to  solve  a 
problem,  turn  for  help  to  the  page  indicated  on  the  right. 

1 . The  product  of  two  numbers  is  1 . If  one  of  the  numbers  is 

87,  what  is  the  other  number?  (24) 

2.  An  airplane  has  a speed  of  300  m.p.h.  At  that  rate,  how 

many  miles  will  the  airplane  travel  in  36  minutes?  (89) 

3.  A can  of  fruit  juice  containing  48  fl.  oz.  sells  for  36^.  At 
that  rate,  what  is  the  price  of  a quart  of  the  juice? 

4.  A razor  blade  is  .004  inch  thick.  How  many  of  these  blades 

does  it  take  to  make  a thickness  of  1 inch?  (112) 

5.  If  the  price  of  a baseball  increases  from  $1.25  to  $1.75,  what 

is  the  per  cent  of  increase  in  price?  (155) 

6.  If  a suit  marked  to  sell  for  $60  is  sold  for  $50,  the  selling 

price  is  what  per  cent  of  the  former  price?  (149) 

7.  The  perimeter  of  a 2-inch  square  (2  in.  on  a side)  is  what 

per  cent  of  the  perimeter  of  a 4-inch  square?  (149) 

8.  The  area  of  a 2-inch  square  is  what  per  cent  of  the  area  of 

a 4-inch  square?  (149) 

9.  A ferris  wheel  is  35  feet  in  diameter.  How  many  feet  does 

an  object  on  the  circumference  of  the  wheel  move  in  one  revolution 
of  the  wheel?  (tt  = 3y.)  (246) 

10.  The  playing  surface  of  a bowling  alley  is  63  feet  long  and 

42  inches  wide.  How  many  square  feet  are  there  in  the  area  of 
this  surface?  (207) 

1 1 . Find  the  interest  on  a loan  of  $750  at  6%  for  45  days  (308) 

1 2 . Some  facts  about  the  world  production  of  newsprint  in 
1939  and  1951  are  given  below: 


1939 

1951 

Produced  by  Canada 

...37% 

54% 

Produced  by  U.S.A 

. . . 12% 

11% 

Produced  by  other  countries . . . 

...51% 

35% 

Construct  circle  graphs  to  show  these  facts.  (250) 
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^ Tables  for  Reference 


/>!  Measures  of  Length 


12  inches  (in.)  = 1 foot  (ft.) 

5280  feet 

= 1 mile  (mi.) 

3 feet 

= 1 yard  (yd.) 

1760  yards 

= 1 mile 

1 6j  feet,  or 
5 J yards 

= 1 rod  (rd.) 

320  rods 

= 1 mile 

Time  Measures 

60  seconds 

(sec.)  = 1 minute  (min.) 

7 days 

= 1 week  (wk.) 

60  minutes 

= 1 hour  (hr.) 

365  days 

= 1 year  (yr.) 

24  hours 

= 1 day  (da.) 

366  days 

= 1 leap  year 

60  seconds  (") 
60  minutes 


Circular  Measures 

1 minute  (')  360  degrees  = 1 circle 

1 degree  (°) 


3 teaspoons 
16  tablespoons 


Cooking  Measures 

1 tablespoon  2|  measuring  cups  = 1 pint 

1 cup  20  fluid  ounces  = 1 pint 


Liquid  Measures 

2|  measuring  cups  = 1 pint  (pt.)  4 quarts  = 1 gallon  (gal.) 

2 pints,  or  6|  gallons  = 1 cubic  foot  (cu.  ft.) 

40  fluid  ounces  = 1 quart  (qt.) 


Dry  Measures 

2 pints  = 1 quart  4 pecks  = 1 bushel  (bu.) 

8 quarts  = 1 peck  (pk.) 


I 

u iy 

^ D ‘ 


Surface  or  Square  Measures 


144  square  inches  (sq.  in.)  = 1 
9 square  feet  = 1 

3O5  square  yards,  or 
272j  square  feet. 

160  square  rods 
640  acres 
1 square  mile 


= 1 square  foot  (sq.  ft.) 

= 1 square  yard  (sq.  yd.) 

= 1 square  rod  (sq.  rd.) 
= 1 acre  (A.) 

= 1 square  mile  (sq.  mi.) 
= 1 section 


ANSWERS  TO  DIAGNOSTIC  TESTS 


Addition  of  Whole  Numbers  (Page  9) 


I. 

a.  34 

b.  27 

c.  35 

II. 

a.  325 

b.  354 

c.  335 

III. 

a.  390 

b.  2836 

c.  3230 

IV. 

a.  3899 

b.  2647 

c.  $75.51 

Subtraction  of  Whole  Numbers  (Page  13) 

I. 

a.  628 

b.  324 

c.  615 

II. 

a.  483  . 

b.  264 

c.  462 

III. 

a.  765 

b.  384 

c.  247 

IV. 

a.  262 

b.  417 

c.  1747 

V. 

a.  3763 

b.  2972 

c.  2993 

VI. 

a.  7177 

b.  5961 

c.  4694 

Multiplication  of  Whole  Numbers  (Page  17) 

I. 

a.  296 

b.  4914 

c.  6111 

II. 

a.  3556 

b.  24,720 

c.  24,054 

III. 

a.  680 

b.  42,080 

c.  272,100 

IV. 

a.  8760 

b.  71,928 

c.  434,602 

V. 

a.  33,354 

b.  356,124 

c.  6,359,632 

VI. 

a.  382,860 

b.  212,800 

c.  6,110,400 

Division  by  a One-Place  Divisor  (Page  2 1) 

I. 

a.  562  r2 

b.  844  r2 

c.  284  r2 

II. 

a.  2805  rl 

b.  1404  r6 

c.  1409  r3 

III. 

a.  820  r6 

b.  870  r2 

c.  2460  rl 

IV. 

a.  685  r5 

b.  764  r5 

c.  785  r6 

Division  by  a Two-Place  Divisor  (Page  26) 

I. 

a.  23  r5 

b.  92  r8  c.  71  r49 

d.  61 

II. 

a.  340 

b.  309  c.  230  r5 

d.  2040  r5 

III. 

a.  352  rl8 

b.  36  rl8  c.  -51  r29 

d.  54  r41 

IV. 

a.  46  rl9 

b.  829  rl9  c.  570  rl4 

d.  81  r37 

V. 

a.  72  r8 

b.  73  r37  c.  530  rl2 

d.  520  r5 
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Addition  of  Fractions  (Page  49) 


Set  A 


I. 

a. 

4 

5 

k 3 
b.  5 

c.  f d.  lOj 

e.  6i 

f. 

II. 

a. 

1 

b.  1 

c.  1 d.  4 

e.  3 

f.  7 

III. 

a. 

b. 

c.  d.  llj 

e.  5i 

f.  14§ 

SetB 

IV. 

a. 

b.  liV 

c.  Ij^e  d.  4j^ 

e.  ISf 

f.  2li 

V. 

a. 

I2 

b.  Ij 

c.  If  d.  Hi 

e.  22i 

f.  8§ 

SetC 

VI. 

a. 

lA 

b.  M 

c.  d.  8if 

e.  llif 

f.  4^ 

VII. 

a. 

2^4 

b.  If 

c.  I24  d.  ISff 

e.  13ii 

f.  20f 

Subtraction  of  Fractions  (Pag* 

e 55) 

Part  I 

I. 

a. 

3 

5 

b.  f 

c.  6f  d.  4i 

e.  1 

f-  5 

II. 

a. 

1 

4 

b.  1 

r.  1 A ^ 

C.  4 d.  8 

e.  3i 

f. 

III. 

a. 

_3_ 

10 

b.  ^ 

c.  d.  if 

e.  3if 

f.  9A 

IV. 

a. 

24 

C.  3^8  ^20 

e.  7i| 

f.  7* 

Part  II 

V. 

a. 

i 

k 3 

b.  4 

c.  6i  d.  i 

e.  7i 

f.  6f 

VI. 

a. 

b. 

c.  4i  d.  i 

e.  2f 

f.  5f 

VII. 

a. 

2f 

b. 

c.  t d.  4i 

e.  7f 

f-  f 

VIII. 

a. 

4]% 

b. 

c.  5j^  d.  4ff 

e.  ^ 

f.  8^ 

Multiplication  of  Fractions  (Page  65) 


I.  a.  f 

b-  A 

CM 

d.  6. 

II.  a.  21 

b.  If 

c.  3 

d.  lOj 

III.  a.  3^ 

h 

D-  25 

c.  M 

d.  I 

IV.  a.  If 

If 

c.  § 

d.  5M 

V.  a.  1 

b-  A 

c.  li 

d.  17i 

VL  a.  74i 

b.  55 

c.  130§ 

d.  21i 
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Division  of  Fractions  (Page  74) 


I. 

a. 

12 

b.  12 

c.  lOf 

d.  if 

II. 

a. 

4 

b-  A 

c.  9 

d.  14f 

III. 

a. 

5 

6 

b.  1^ 

c.  1 

d.  if 

IV. 

a. 

3 

b.  7i 

c.  A 

A 

V. 

a. 

2 

3 

b.  If 

c.  lil 

d.  7f 

VI. 

a. 

3 

7 

b.  ^ 

c-  A 

d.  ^ 

VII. 

a. 

5 

6 

b.  i 

c.  If 

d.  3f 

Addition  of  Decimals  (Page  94) 

I. 

a. 

.9 

b.  1.8 

c.  2.0 

II. 

a. 

18.8 

b.  27.2 

c.  41.0 

III. 

a. 

1.47 

b.  1.41 

c.  .13 

IV. 

a. 

30.95 

b.  10.19 

c.  9.20 

V. 

a. 

.839 

b.  .127 

c.  1.120 

VI. 

a. 

10.200 

b.  9.424 

c.  8.040 

VII. 

a. 

13.96 

b.  7.07 

Subtraction  of  Decimals  (Page  96) 

I. 

a. 

.3 

b.  .1 

c.  .7 

II. 

a. 

4.3 

b.  4.0 

c.  .4 

III. 

a. 

.43 

b.  .22 

c.  .03 

IV. 

a. 

4.65 

b.  12.47 

c.  2.70 

V. 

a. 

.408 

b.  .076 

c.  .007 

VI. 

a. 

6.370 

b.  4.847 

c.  .030 

VII. 

a. 

3.75 

b.  7.54 

Multiplication  of  Decimals  (Page  103) 

I. 

a. 

.6 

b.  2.25 

c.  3. 

II. 

a. 

12.8 

b.  44.4 

c.  162.5 

III. 

a. 

1.44 

b.  3.225 

c.  14.32 

IV. 

a. 

.24 

b.  .245 

c.  .5472 

V. 

a. 

.09 

b.  .084 

c.  .006 
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VI.  a.  .018 

b.  .054 

c.  .0625 

VII.  a.  .175 

/ \ 

b.  .6072 

c.  .1725 

VIII.  a.  4.5 

b.  32.5 

c.  7250 

Division  of  Decimals  (Page  1 17) 

I.  a.  1.4 

b.  .14 

c.  .024 

d.  .005 

II.  a.  .175 

b.  .074 

c.  .55 

d.  .0625 

III.  a.  .75 

b.  2.4 

c.  .125 

d.  1.125 

IV.  a.  .67 

b.  .71 

c.  1.83 

d.  .78 

V.  a.  8 

b.  30 

c.  3.125 

d.  75 

VI.  a.  .8 

b.  235 

c.  3 

d.  8 

VII.  a.  1.55 

b.  .272 

c.  2.0375 

d.  .06 

Per  Cent  (Page  163) 

a 

b 

c d 

e 

I.  1.  3% 

15% 

30%  90% 

3% 

2.  100% 

150% 

200%  215% 

103% 

3.  50% 

125% 

75%  33i% 

40% 

II.  1.  .12 

.28 

.05  1.2 

2.1 

III.  1 . J 

1 

3 

3 1 

8 2 

1 

.25 

•33§ 

.375  .50 

1 

IV.  1.6 

20 

.9 

2.  17 

34 

12.6 

3.  105 

68 

80 

4.  99 

178.5 

47 

V.  1.  45% 

40% 

33§% 

2.  60% 

55% 

33J%  1 

3.  240% 

250% 

125%  1 

4.  200% 

150% 

150% 

VI.  1.  64% 

42% 

69% 

2.  129% 

154% 

143% 
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SELF  HELPS  IN  ARITHMETIC 


Table  of  Addition  and  Subtraction  Facts 

To  find  an  addition  fact,  such  as  7 +5,  find  7 in  the  column  to 
the  left.  Follow  the  row  beginning  with  7 until  you  come  to  the 
column  headed  by  5.  The  sum  of  7 + 5,  or  12,  is  in  that  place. 

To  find  a subtraction  fact,  such  as  13  — 6,  find  6 in  the  column 
at  the  left  and  follow  that  row  to  13.  The  number  at  the  top  of 
that  column  is  the  answer  to  the  fact  13  — 6,  or  7. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

4 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

5 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

7 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

8 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

9 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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Table  of  Multiplication  and  Division  Facts 


The  products  are  found  by  multiplying  each  number  at  the  top 
of  the  columns  by  each  number  in  the  column  on  the  left  margin. 


If  each  product  is  divided  by  the  number  in  its  row  on  the  left 
margin,  the  quotient  will  be  the  number  at  the  top  of  the  column 
in  which  the  product  is  found. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

2 0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

3 0 

3 

6 

9 

12 

15 

18 

21 

24 

27 

4 0 

4 

8 

12 

16 

20 

24 

28 

32 

36 

5 0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

6 0 

6 

12 

18 

24 

30 

36 

42 

48 

54 

7 0 

7 

14 

21 

28 

35 

42 

49 

56 

63 

8 0 

8 

16 

24 

32 

40 

48 

56 

64 

72 

9 0 

9 

18 

27 

36 

45 

54 

63 

72 

81 
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Addition  of  Whole  Numbers 


a 

b 

c 

d e 

f 

g 

h 

i 

j 

k 1 

m 

9 

4 

6 

3 7 

5 

1 

6 

7 

6 

9 8 

2 

4 

5 

7 

9 7 

7 

8 

3 

5 

9 

7 8 

7 

8 

9 

5 

2 1 

3 

5 

1 

2 

7 

1 5 

9 

7 

3 

8 

6 8 

4 

7 

2 

9 

5 

4 9 

5 

5 

1 

7 

8 9 

9 

4 

5 

8 

4 

9 3 

8 

6 

8 

4 

5 6 

2 

7 

9 

6 

8 

3 4 

7 

a 

b 

c 

d 

e 

f 

g 

h 

i 

j 

k 

47 

34 

18 

77 

86 

49 

16 

41 

53 

67 

53 

39 

58 

29 

58 

90 

29 

25 

58 

73 

91 

79 

48 

93 

97 

49 

69 

94 

97 

37 

98 

48 

84 

56 

67 

36 

93 

83 

75 

54 

92 

46 

93 

76 

93 

46 

75 

67 

74 

68 

68 

74 

35 

75 

65 

85 

85 

68 

58 

37 

56 

49 

87 

78 

39 

48 

a 

b 

c 

d 

e 

f 

g 

h 

i 

j 

50 

72 

96 

708 

502 

490 

670 

705 

456 

942 

90 

96 

58 

309 

709 

380 

340 

903 

339 

837 

70 

80 

39 

205 

304 

760 

190 

208 

147 

229 

60 

45 

47 

104 

907 

520 

220 

907 

639 

146 

30 

37 

76 

608 

106 

140 

840 

406 

254 

683 

70 

54 

406 

703 

730 

740 

900 

376 

963 

a 

b 

c 

d 

e 

f 

g 

h 

i 

324 

473  1783  9625 

47 

9 

$ 7.36  $ 1 

.98  $11.84 

568 

92 

45  7837  1053  48 

14.95  51 

.37  31.25 

97 

1258 

938 

46  ' 

971  375 

0.38  2 

:.49 

9.60 

2039 

349  2057 

59 

58  658 

9.65  C 

1.83 

1.98 

56 

75 

65  745  2345  76 

27.84  5 

..90 

7.52 

143 

2832 

439  936  < 

539 

6 

5.46  23 

..50  36.89 

-340- 


Answers  to  Addition  of  Whole  Numbers 


I.  a.  39,  b.  30,  c.  37,  d.  33,  e.  38,  f.  30,  g.  32,  h.  26,  i.  37,  j.  39,  k.  33, 
I.  37,  m.  38. 

II.  a.  368,  b.  383,  c.  323,  d.  402,  e.  439,  f.  371,  g.  309,  h.  389,  i.  383, 
j.  413,  k.  405. 

III.  a.  380,  b.  400,  c.  370,  d.  2340,  e.  3231,  f.  3020,  g.  3000,  h.  4029, 
i.  2211,  j.  3800. 

IV.  a.  3227,  b.  5079,  c.  5327,  d.  19,248,  e.  5113,  f.  1172,  g.  $65.64, 
h.  $86.07,  i.  $99.08. 


Subtraction  of  Whole  Numbers 


a 

b 

c 

d 

e 

f 

9 

h 

i 

I. 

1. 

456 

972 

391 

670 

972 

461 

375 

732 

874 

238 

146 

248 

543 

158 

129 

148 

415 

136 

II. 

1. 

814 

576 

710 

635 

956 

738 

819 

922 

6734 

321 

295 

520 

142 

283 

256 

439 

182 

2184 

III. 

1. 

924 

456 

730 

423 

624 

982 

741 

527 

3815 

538 

197 

156 

185 

179 

297 

237 

188 

1479 

2. 

940 

524 

523 

642 

933 

740 

652 

911 

7412 

163 

m 

286 

157 

lU 

385 

173 

486 

3197 

IV. 

1. 

504 

603 

901 

506 

304 

806 

502 

305 

602 

329 

137 

419 

109 

197 

177 

409 

197 

188 

2. 

604 

804 

905 

601 

907 

605 

704 

904 

705 

175 

307 

148 

102 

198 

199 

207 

388 

409 

a 

b 

c 

d 

e 

f 

9 

V. 

1. 

3000 

8010 

6070 

5060 

9000 

50,000 

40,000 

2791 

5013 

3171 

3068 

2158 

30,250 

25,194 

2. 

8000 

2000 

4000 

9000 

7000 

40,134 

70,104 

2576 

1035 

3271 

8204 

6927 

30,536 

40,109 
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Subtraction  of  Whole  Numbers  — Continued 


a 

b 

c 

d 

e 

f 

g 

h 

VI.  1. 

4329 

3240 

9335 

7004 

705 

402 

9030 

30,205 

158 

287 

788 

59 

9 

8 

74 

1,208 

2. 

5602 

1004 

4103 

8015 

1010 

501 

6710 

20,300 

308 

97 

205 

139 

458 

7 

93 

804 

3. 

7015 

5529 

9040 

6141 

304 

1003 

3241 

60,030 

108 

43 

148 

92 

8 

9 

785 

50,043 

Answers  to  Subtraction  of  Whole  Numbers 

I.  a.  218,  b.  826,  c.  143,  d.  127,  e.  814,  f.  332,  g.  227,  h.  317,  t.  738. 

II.  a.  493,  b.  281,  c.  190,  d.  493,  e.  673,  f.  482,  g.  380,  h.  740,  i.  4550. 

III.  1 . a.  386,  b.  259,  c.  574,  d.  238,  e.  445,  f.  685,  g.  504,  h.  339,  i.  2336. 
2.  a.  777,  b.  385,  c.  237,  d.  485,  e.  789,  f.  355,  g.  479,  h.  425,  i.  4215. 

IV.  1 . a.  175,  b.  466,  c.  482,  d.  397,  e.  107,  f.  629,  g.  93,  h.  108,  i.  414. 
2.  a.  429,  b.  497,  c.  757,  d.  499,  e.  709,  f.  406,  g.  497,  h.  516,  i.  296. 

V.  1.  a.  209,  b.  2997,  c.  2899,  d.  1992,  e.  6842,  f.  19,750,  g.  14,806. 
2.  a.  5424,  b.  965,  c.  729,  d.  796,  e.  73,  f.  9598,  g.  29,995. 

VI.  1.  a.  4171,  b.  2953,  c.  8547,  d.  6945,  e.  696,  f.  394,  g,  8956, 
h.  28,997.  2.  a.  5294,  b.  907,  c.  3898,  d.  7876,  e.  552,  f.  494,  g.  6617, 
h.  19,496.  3.  a.  6907,  b.  5486,  c.  8892,  d.  6049,  e.  296,  f.  994,  g.  2456, 
h.  9987. 


Multiplication  of  Whole  Numbers 


a 

b 

c 

d 

e 

f 

9 

I.  1. 

69 

56 

736 

917 

735 

294 

569 

8 

7 

9 

6 

4 

8 

5 

— 

— 

— 

— 

— 

II.  1. 

903 

407 

760 

905 

307 

3080 

9007 

2 

8 

7 

6 

9 

7 

8 

III.  1. 

48 

96 

348 

761 

504 

674 

708 

30 

70 

60 

90 

80 

400 

600 
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a 

b 

c 

d 

e 

f 

g 

IV. 

1.  38 

97 

436 

758 

642 

917 

589 

11 

29 

47 

58 

16 

78 

2.  346 

847 

674 

948 

429 

741 

946 

85 

59 

235 

176 

386 

285 

379 

V. 

1.  407 

904 

501 

807 

703 

809 

8007 

308 

207 

408 

508 

307 

609 

706 

VI. 

1.  701 

803 

906 

7008 

3070 

7140 

3800 

380 

490 

520 

960 

590 

960 

400 

Answers  to  Multiplication  of  Whole  Numbers 

I.  1.  a.  552,  b.  392,  c.  6624,  d.  5502,  e.  2940,  f.  2352,  g.  2845. 

II.  1.  a.  1806,  b.  3256,  c.  5320,  d.  5430,  e.  2763,  f.  21,560,  g.  72,056. 

III.  1.  a.  1440,  b.  6720,  c.  20,880,  d.  68,490,  e.  40,320,  f.  269,600, 
g.  424,800. 

IV.  1.  a.  646,  b.  5238,  c.  12,644,  d.  35,626,  e.  37,236,  f.  14,672, 
g.  45,942.  2.=  a.  29,410,  b.  49,973,  c.  158,390,  d.  166,848,  e.  165,594, 
f.  211,185,  g.  358,534. 

V.  1.  a.  125,356,  b.  187,128,  c.  204,408,  d.  409,956,  e.  215,821, 
f.  492,681,  g.  5,652,942. 

VI.  1.  a.  266,380,  b.  393,470,  c.  471,120,  d.  6,727,680,  e.  1,811,300, 
f.  6,854,400,  g.  1,520,000. 


Division  of  Whole  Numbers  with  a One-Place  Divisor 


a 

b 

c 

d 

e 

f 

I.  1.  4)765 

5)  13462 

3)7965 

2)9538 

6)3458 

9)8678 

2.  7)6741 

8)3659 

5)4139 

6)7592 

8)4274 

4)9485 

3.  9)6787 

7)8652 

8)7779 

5)4371 

9)3989 

7)4855 

4.  6)1647 

4)7385 

9)5887 

7)19847 

8)6984 

6)2857 
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Division  with  a One-Place  Divisor  — Continued 


a 

b 

c 

d 

e 

f 

n.  1.  5)1538 

3)7214 

2)7216 

4)7639 

6)8425 

7)9138 

2.  9)83729 

8)66438 

7)39218 

9)39619 

8)57634 

6)45627 

3.  4)6838 

9)58567 

8)45637 

6)9720 

8)58400 

7)68600 

III.  1.  6)7^ 

5)4953 

9)8104 

8)5843 

7)9453 

4)7721 

2.  3)14402 

7)2526 

8)4561 

9)18092 

6)8873 

8)49601 

3.  5)9103 

6)46205 

9)84607 

8)28041 

4)39602 

9)7745 

4.  7)8470 

8)67201 

6)3120 

9)58700 

4)23603 

7)65280 

IV.  I.  6)4111 

7)6135 

8)7054 

9)3112 

8)5110 

6)5201 

2.  8)7915 

6)2032 

7)  1301 

8)5012 

9)16014 

7)6005 

3.  9)1150 

8)5130 

6)1121 

8)1413 

7)5182 

9)7054 

4.  6)4121 

7)3132 

9)5120 

8)6005 

9)7010 

9)4301 

Answers  to  Division  with  One-Place  Divisors 

I.  1.  a.l91rl,b.2692r2,c.2655,  d.4769,  e.  576r2,f.964r2.  2.  a.  963, 

b.  457r3,  c.  827r4,  d.  1265r2,  e.  534r2,  f.  2371rl.  3.  a.  754rl,  b.  1236, 

c.  972r3,  d.  874rl,  e.  443r2,  f.  693r4.  4.  a.  274r3,  b.  1846rl,  c.  654rl, 

d.  2835r2,  e.  873,  f.  476rl. 

II.  1.  a.  307r3,  b.  2404r2,  c.  3608,  d.  1909r3,  e.  1404rl,  f.  1305r3. 

2.  a.  9303r2,  b.  8304r6,  c.  5602r4,  d.  4402rl,  e.  7204r2,  f.  7604r3. 

3.  a.  1709r2,  b.  6507r4,  c.  5704r5,  d.  1620,  e.  7300,  f.  9800. 

III.  1.  a.  130r2,  b.  990r3,  c.  900r4,  d.  730r3,  e.  1350r3,  f.  1930rl. 
2.0. 4800r2,  b.  360r6,  c.  570rl , d.  2010r2,  e.  1478r5,  f.  6200rl .3.0. 1820r3, 

b.  7700r5,  c.  9400r7,  d.  3505rl,  e.  9900r2,  f.  860r5.  4.  o.  1210,  b.  8400rl, 

c.  520,  d.  6522r2,  e.  5900r3,  f.  9325r5. 
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IV.  1.  a.  685rl,  b.  876r3,  c.  881r6,  d.  345r7,  e.  638r6,  f.  866r5. 
2.  a.  989r3,  b.  338r4,  c.  185r6,  d.  626r4,  e.  1779r3,  f.  857r6.  3.  a.  127r7, 

b.  641r2,  c.  186r5,  d.  176r5,  e.  740r2,  f.  783r7;  4.  a.  686r5,  b.  447r3, 

c.  568r8,  d.  750r5,  e.  778r8,  f.  477r8. 


Division  with 

a Two-Place  Divisor 

a 

b 

c 

d 

e 

I.  1.  32)746 

2l)^ 

34)1738 

43)995 

55)3438 

2.  76)3967 

64)5267 

85)6975 

24)7735 

46)1935 

3.  44)2379 

78)7625 

67)6432 

56)5237 

96)9248 

4.  53)2389 

92)7856 

34)3299 

86)8287 

64)3420 

II.  I.  24)7441 

52)5512 

34)7487 

65)4550 

94)47292 

2.  53)7431 

12)3719 

41)8327 

95)5743 

44)27291 

3.  23)9272 

56)3360 

47)9548 

84)6729 

74)37745 

III.  1.  36)936 

28)644 

48)1638 

43)3620 

26)8429 

2.  43)3608 

58)3538 

76)4291 

25)8040 

93)7216 

3.  45)1635 

67)3630 

24)1692 

95)7220 

88)6480 

4.  46)2087 

75)3529 

97)6364 

56)4078 

34)1827 

IV.  1.  24)1330 

34)1625 

58)2238 

38)1026 

78)4436 

2.  68)7344 

36)3027 

26)2358 

76)6649 

97)8432 

3.  88)8262 

55)3240 

48)3502 

13)4425 

24)1770 

4.  46)2718 

38)2340 

65)5572 

37)1426 

59)49870 
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Division  with  a Two-Place  Divisor  —Continued 


a 

b 

c 

d 

e 

1.  25)1645 

37)1829 

48)3375 

27)1728 

39)1827 

2.  29)1850 

46)3275 

69)4270 

58)4632 

28)1920 

3.  16)5742 

17)9532 

16)9127 

14)8237 

13)9040 

4.  18)9360 

15)7514 

24)  1824 

49)1875 

28)7401 

5.  15)6164 

18)7243 

17)7245 

16)5038 

14)7429 

Answers  to  Division  with  Two-Place  Divisors 

I.  1.  a.23rl0,  b.41rl3,c.51r4,  d.23r6,  e.62r28.  2.  a.  52rl5,  b.  82rl9, 

c.  82r5,  d.  322r7,  e.  42r3.  3.  a.  54r3,  b.  97r59,  c.  96,  d.  93r29,  e.  96r32. 

4.  a.  45r4,  b.  85r36,  c.  97rl,  d.  96r31,  e.  53r28. 

II.  1.  a.  310rl,  b.  106,  c.  220r7,  d.  70,  e.  503rl0.  2.  a.  140rll, 

b.  309rll,  c.  203r4,  d.  60r43,  e.  620rll.  3.  a.  403r3,  b.  60,  c.  203r7, 

d.  80r9,  e.  510r5. 

III.  1.  a.  26,  b.  23,  c.  34r6,  d.  84r8,  e.  324r5.  2.  a.  83r39,  b.  61, 

c.  56r35,  d.  321rl5,  e.  77r55.  3.  a.  36rl5,  b.  54rl2,  c.  70rl2,  d.  76, 

e.  73r56.  4.  a.  45rl7,  b.  47r4,  c.  65r59,  d.  72r46,  e.  53r25. 

IV.  1 . a.  55rl0,  b.  47r27,  c.  38r34,  d.  27,  e.  56r68.  2.  a.  108,  b.  84r3, 

c.  90rl8,  d.  87r37,  e.  86r90.  3.  a.  93r78,  b.  58r50,  c.  72r46,  d.  340r5, 

e.  73rl8.  4.  a.  59r4,  b.  61r22,  c.  85r47,  d.  38r20,  e.  845rl5. 

V.  1.  a.  65r20,  b.  49rl6,  c.  70rl5,  d.  64,  e.  46r33.  2.  a.  63r23, 

b.  71r9,  c.  61r61,  d.  79r50,  e.  68rl6.  3.  a.  358rl4,  b.  560rl2,  c.  570r7, 

d.  588r5,  e.  695r5.  4.  a.  520,  b.  500rl4,  c.  76,  d.  38rl3,  e.  264r9.  5.  a. 
410rl4,  b.  402r7,  c.  426r3,  d.  314rl4,  e.  530r9. 


Addition  of  Fractions 


a 

b 

C 

d 

e 

f 

g 

h 

i 

1. 1.  i 

1 

5 

2 

9 

3 

8 

oi 

5i 

7i 

H 

A 

1 

_3 

2 

_5 

5. 

A 

1 

J8. 

'Z3 

•^8 

2i 

2l 

3^2 

2 — 

6 

4 

9 

JZ_ 

12 

_5_ 

16 

1 

4 

3 

8 

6f 

5i 

1 

A 

2 

_9 

Jl. 

12 

JL 

16 

8i 

1 

_4 
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II.  1 


a 

b 

C 

d 

e 

f 

g 

h 

i 

II.  1 . f 

f 

J7_ 

12 

3 

8 

44 

Oi 

^4 

9f 

n 

344 

4 

4 

_5_ 

12 

5 

_8_ 

8i 

3 

4 

5i 

h. 

9 

A 

III.  1.  t 

5 

10 

5 

6 

9 

IS 

6f 

24 

lA 

A 

7 

3. 

-7_ 

10 

5 

3- 

7 

8i 

4f 

5 

8 

9 

10 

3il 

9 15. 

7 

11 

7 

4f 

91 

11 

la 

8 

12 

8 

12 

16 

J7_ 

16 

7 

8 

_5_ 

12 

5 

_8_ 

li 

zi 

ZA 

IV.  1 . 1 

1 

_7_ 

5 

5 

24 

9i 

_7_ 

9 

4 

12 

6 

8 

12 

16 

1 

3 

_8. 

1 

2 

1 

3 

-^8 

Zi 

IL 

4 ^ 
^ 8 

2.  f 

11 

5 

9 

1 

2 

94 

64 

15. 

16 

12 

10 

16 

16 

1 

8 

1 

2 

4 

5 

7 

8 

8* 

Zi 

oia 

4^12 

Zi 

V.  i.i 

2 

3 

3 

4 

6 

9 

JZ_ 

12 

14 

24 

7 — 

' 6 

6| 

1 

6 

5 

A 

_1_ 

12 

2 

_3_ 

2 

3 

5 

6 

:1-| 

00  1 

_5_ 

12 

li 

9 ^ 

2 

3 

5 

6 

7 

8 

1 

2 

34 

7 — 

^A 

11 

12 

10 

12 

A 

-A 

1 6 

10 

12 

9A 

li 

81 

VI.  1.  i 

2 

3 

4 

3 

4 

5 

8 

7— 

'2 

7 

8 

2f 

6f 

1 

3_ 

3 

3 

1 

3 

1 

3. 

^3 

72 

"3 

2 

5 

J_3 

9 — L 
12 

3 

4 

5 

6 

3 

4 

5 

6 

1 3 
^4 

24 

4f 

A 

5 

8 

5 

_6 

7 

A 

A 

1 

ol 

^6 

Zi 

th. 

8i 

VII.  1 . f 

11 

1 2 

7 

9 

4 

5 

3 

4 

7f 

8 

3 

4 

^A 

5 

6 

7 

8 

2 

3 

1 

3 

7 

8 

64 

6i4 

7^ 

'3 

8 4 

2 

A 

3 

4 

1 

A 

A 

2 

_3_ 

*6 

4 ^ 

li 

5 

3 

8 

4 

5 

7 

12 

1 

3 

Vf 

•^5 

54 

74 

1 

2 

1 

6 

-10 

2 

3 

1 

6 

94 

2 

3 

9 

94 

7 

2 

3 

4 

5 

8 

1 

Zi 

8i 
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Answers  to  Addition  of  Fractions 


I.  1 . a.  i,  b.  i,  c.  I d.  i,  e.  5i,  f.  Hi,  g.  9§,  h.  Ibf,  i.  3i.  2.  a.  J,  b. 
c.  f,  d.  I e.  2i,  f.  6J,  g.  10§,  h.  6l  i.  5i. 

II.  1 . a.  1,  b.  1,  c.  1,  d.  1,  e.  13,  f.  10,  g,  15,  h.  8,  i.  4. 

III.  1 . a.  li,  b.  li.  c.  1§,  d.  1§,  e.  lOi,  f.  Hi,  g.  3i,  h.  2f,  i.  4i,  2.  a.  If, 

b.  If,  c.  li,  d.  li,  e.  6i,  f.  IVf,  g.  16i,  h.  Sf,  ?.  Of. 

IV.  1 . a.  li,  b.  i,  c.  1-h,  d.  li,  e.  If,  f.  6f,  g.  16J,  h.  4^,  i.  5t^.  2.a.^, 

t’.  if.  xi)  d.  1-fis,  e.  if,  f.  11^,  g.  16f,  h.  9^,  i.  lOif. 

V.  I.  a.  f,  b.  li,  c.  I,  d.  li,  e.  li,  f.  2i,  g.  Ilf,  h.  8i,  r.  8i,  2.  a.  If, 
b.  li,  c.  If,  d.  li,  e.  li,  f.  13|,  g.  Hf,  h.  12f,  i.  15i. 

VI.  1.  a.  f,  b.  1^,  c.  1^,  d.  if,  e.  ff,  f.  Hf,  g.  8i|,  h.  3^,  i.  8^. 

2.  a.  b.  l]^,  c.  lii,  d.  1^,  e.  Ix^,  f,  3ii,  g.  lOii,  '• 

VII.  1 . a.  2i,  b.  2i|,  c.  lii,  d.  2^,  e.  2*,  f.  15ii,  g.  19iJ,  h.  lOf,  i.  lOf. 
2.  a.  2^,  b,  1^,  c.  2^,  d.  If,  e.  ii,  f.  23^,  g.  12ff,  h.  22ii,  i.  2S^. 


Subtraction  of  Fractions 


a 

b 

C 

d 

e 

f 

g 

h 

i 

j 

I.  l.i 

LI 

12 

5 

6 

i 

_9_ 

16 

8f 

9f 

n 

9— 

Z4 

12 

1 

6 

1 

JZ_ 

16 

li 

2k 

ii 

2 

3 

9 li 
12 

5 

8 

16 

A 

JZ_ 

10 

9| 

6f 

lOf 

13i 

_5_ 

12 

1 

8 

JL. 

16 

A 

Jl. 

10 

7 

li 

2| 

li 

II, 

1 ^ 

'•  8 

5 

6 

LL 

12 

z 

9 

3 

4 

82 

9i 

8f 

6i 

5i 

1 

2 

j: 

5 

X 

2 

_3 

1 

_2 

ii 

ii 

li 

i 

9 IX 
16 

16 

A 

5 

8 

_2_ 

10 

83 

7f 

lA 

9f 

3 

8 

3 

4 

i 

1 

3 

5 

§i 

ii 

ii 

1 

_8 

ii 

III. 

1.  i 

3 

4 

2 

3 

1 

2 

3 

4 

n 

8| 

6f 

9t 

6f 

1 

.3. 

1 

1 

j4 

2 

2 

2i 

ii 

li 

li 

li 

9 3 

Z.  4 

4 

5 

5 

8 

_9_ 

10 

1 

2 

82 

9f 

lOf 

7f 

164 

1 

A 

2 

_3_ 

1 

j: 

1 

3 

3 

_7 

li 

_i_ 

104 

li 

ii 
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a 

b 

C 

d 

e 

f 

g h 

i 

j 

rv.  1. 1 

3 

4 

5. 

9 

7 

8 

11. 

12 

84 

9f  7| 

lof 

If 

5 

8. 

1 

5 

_6 

1 

j; 

7 

_8 

ii 

g3  4_3_  1 

^8  ^10  8 

ii 

9 li 

12 

5 

8 

_3_ 

10 

5 

6 

JL. 

12 

9/0 

Ilf  12| 

154 

17f 

3 

8 

1 

_6 

1 

4 

1 

A 

1 

8 

4 — 

JL  ai 

6_  -^6 

9— 

Ji 

V.  1.  1 

7 

6 

5 

6 

9 

10  4 

6 

11 

5 

6 

9— 

ii 

43 

^8 

4i 

_L3 

8i 

Ol  3 

-^8  4 

7 

8 

Ji 

2.  3 

5 

7 

11 

15 

16 

17  18 

13 

15 

14 

4— 

5 

8 

3— 

•^3 

94 

8f 

6i  8f 

5i 

6§ 

a 

b 

c 

d 

e 

f 

g 

h 

VI.  1.  6i 

94 

lOf 

114 

94 

114 

124 

13f 

o3 

4f 

4f 

7f 

8f 

4f 

54 

6| 

2.  lOi 

1^1*2 

154 

17f 

164 

17* 

14| 

9* 

_4f 

4/2 

Ji 

J! 

4* 

Ji 

Ji 

vn.  1.  8^ 

94 

54 

104 

174 

124 

14* 

_I4 

M 

ii 

Ji 

J4 

8| 

214 

7# 

2.  6§ 

14 

16S 

174 

Ilf 

9* 

14* 

15* 

5ii 

Ji 

M 

8A 

II2 

14 

3 ^ 

7f 

\ 

VIII.  1. 

94 

84 

lOf 

144 

18f 

12f 

Ilf 

if 

M 

Ji 

Ji 

Ji 

^8 

Ji 

2.  8j 

12| 

16f 

12  A 

164 

15f 

10  J 

111 

-Zi 

9f 

714 

JI 

Ji 

Ji 
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Answers  to  Subtraction  of  Fractions 

I.  1 . a.  I,  b.  f,  c.  f,  d.  I,  e.  I,  f.  4§,  g.  f,  h.  3,  I.  5,  j.  4.  2. 
d.  0,  e.f,  f.  2i  g.  5i  h.  5,  i.  9^  j. 

II.  1 . a.  I,  b.  I c.  d.  i,  e.  i f.  21  g.  I h.  8*,  i.  h j.  5i  2,  a. 
b.  m c.  d.  i e.  A,  f.  i,  g.  If,  h.  f,  i.  9f,  j.  ^ 

III.  1 . a.  f,  b.  c.  d.  e.  f.  5^,  g.  h.  i.  5^,  j.  ^ 

‘ ’ ^ b.  3^,  c.  d.  U,  e.  A,  f.  4,^,  g.  9^,  h.  i.  33^^,  j.  9*. 

d.  fl,  e.  f.  63^,  g.  fi,  h.  3^,  i.  10f|,  j.  31 


5 

16» 


VII.  1 . o. 

c.  5f,  d.  Sff, 

VIII. l.a.2t,b.73^,c.4T"o 

b.  43^,  c.  9f|,  d.  2^,  e.  8^ 


Multiplication  of  Fractions 


I.  1. 

2. 

3. 

4. 

II.  1. 

2. 

3. 

4. 

III.  1. 

2. 

3. 

4. 

5. 


a 

b 

C 

d 

e 

-(i- 

X 

co|to 

II 

6Xf  = 

3X5-= 

9Xi  = 

7X|  = 

8X]^  — 

4Xf  = 

16XA  = 

10X|  = 

4Xt%  = 

4Xf  = 

6Xi  = 

7X4  = 

6X4  = 

10X1%  = 

16Xf  = 

12Xf  = 

SX-^o 

12Xf  = 

|X20  = 

|X48  = 

fX42  = 

fX24  = 

fX84  = 

fX8  = 

1X2  = 

f X12  = 

5X21  = 

fX30  = 

fX51  = 

3^X75  = 

fX12  = 

4X27  = 

fX36  = 

fX60  = 

AX15  = 

fX72  = 

lVX25  = 

4X64  = 

iva_ 

2 ^8  ~ 

4 wl  _ 

5 ^^3  ~ 

3X4  = 

fx4= 

2^12  — 

2 ^5  _ 
3^6“ 

7 v/4  _ 

8 “ 

4v2  _ 

7 ^3  ~ 

5.  v^  — 

9 ^4  “ 

1 v3  _ 

3 ^4  ~ 

JLvi- 

3^2“ 

ixf= 

2 vA- 
3^9“ 

12^3  ~ 

3 v3  _ 
8^5“ 

3^2  _ 

4 ^^3  ~ 

16  ^^9  — 

§xf= 

JZ_v5^- 

10  ^7  ~ 

fxl4= 

2 v4_ 

3 A?  — 

16^9“ 

4x4= 

6^10“ 

Axf  = 
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a 

b 

c 

d 

e 

IV.  1.  fxli  = 

1x4= 

fX2f  = 

fX24  = 

16  — 

2.  ^X6^  = 

fX3i  = 

AX4§  = 

fX4i  = 

ii_ 
4 AI3  — 

3.  iX7i  = 

7 X5j  = 

ixii= 

fX8S  = 

§X7i  = 

V.  1.  2ixf  = 

6ixf  = 

74xf  = 

1^X9  = 

5^  X^  = 

2*  ii^x^  = 

i|xf  = 

itx4= 

^ixA  = 

2|Xi  = 

3.  2§Xj  = 

2ixf= 

4xf= 

8ixf= 

4xf= 

a 

b 

c 

d 

e 

f 

9 

VI.  1.  27 

19 

56 

72 

31 

67 

14 

9— 

_8i 

^3 

4i 

_5i 

2.  6j 

37| 

57J 

18f 

44i 

36^ 

72f 

4 

5 

6 

_6 

J7 

_8 

_6 

3.  21 

58 

63 

32 

53 

86 

48 

42 

Ji 

_8i 

4 

o3 

_Zl 

4..  36 

79 

88 

92 

57 

18 

76 

4I 

Jk 

^8 

Ji 

3. 

Ji 

Answers  to  Multiplication  of  Fractions 

I.  1 . a.  2f,  b.  2f,  c.  f,  d.  3t,  e.  Sj.  2.  a.  f,  b.  c.  9^  d.  7h  e.  3f. 
3.  a.  3|,  b.  1|,  c.  31,  d.  5i  e.  5f.  4.  a.  10,  b.  If,  c.  10,  d.  3^,  e.  7^ 

II.  1 . a.  15,  b.  42,  c.  35,  d.  16,  e.  36.  2.  a.  6f,  b.  f,  c.  lOf,  d.  16f,  e.  6f. 
3.  a.  34,  b.  31f,  c.  7^  d.  13^  e.  22^  4.  a.  36,  b.  13^  c.  64,  d.  17J,  e.  56. 

III.  1 . a.  b.  ■^,  c.  d.  ff,  e.  2.  a.  f,  b.  c.  y,  d.  j^,  e.  f. 
3.  a.  b.  c.  d.  e.  4.  a.  I-,  b.  c.  d.  e.  5.  a. 

b.  A,  C.  A d.  i e.  A- 

IV.  1 . a.  A b.  3|,  c.  1,  d.  2,  e.  3.  2.  a.  3^,  b.  2^  c.  lA  d.  3f,  e.  1. 

3.  a.  2f,  b.  4^,  c.  A>  d.  7f,  e.  5. 

V.  1 . a.  li  b.  3|,  c.  6i  d.  §,  e.  2i  2.  a.  ff,  b.  1^  c.  1 A d.  3,  e.  f. 
3.  a.  2i  b.  A c.  3f,  d.  7i  e.  2i-. 

VI.  1 . a.  67^  b.  71f,  c.  476,  d.  348,  e.  175f,  f.  301^,  g.  73^.  2.  a.  26, 
b.  187^  c.  346i  d.  112,  e.  311^,  f.  294,  g.  434f.  3.  a.  98,  b.  280i  c.  535|, 
d.  316,  e.  229f,  f.  236^  g.  376.  4.  a.  156,  b.  493f,  c.  473,  d.  889^  e.  498|, 
f.  120,  g.  741. 
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Division  of  Fractions 


a 

b 

c 

d 

e 

I.  1.  6-^J  = 

12+f  = 

15+1  = 

18+t  = 

9+f  = 

2.  5-§  = 

7-^*  = 

a^3.- 

6+1  = 

17+1  = 

3.  214-f  = 

2-A  = 

12  + 1 = 

io+t= 

24+f  = 

4.  72H-f  = 

36+1  = 

4 J-1- 
3 • 9 ~ 

56+1  = 

11=§  = 

11.  1.  3^-lJ  = 

5 + 1^  = 

8+2|  = 

7 + 14  = 

12+2f  = 

2.  15^-2j  = 

20  + lf  = 

16  + 3J  = 

24+84  = 

36+54  = 

3.  10-HlJ  = 

50+31  = 

28+34  = 

18  -t-6§  = 

1+24  = 

4.  10-h2J  = 

9+41  = 

2+34  = 

15^1i  = 

44+34  = 

III.  1.  = 

2 . 1 _ 

3 ~2  ~ 

5 . 3 _ 

6 ~4  ~ 

3 . 5 _ 

4 • 6 “ 

7 . 3 _ 

8 • 4 ~ 

0 3 . 2 _ 

Z.  4.3  — 

2 . 3 _ 
3*4“' 

4 . 2 _ 
9*3“ 

2 . 4_ 
3~9  — 

1.1  — 

5 ~4  ~ 

Q 5.5  

'5*  8 • 6 ~ 

7 ^JZ__ 
9*10“ 

3 . 6 _ 

4 — 7 — 

3 

4 • 10  “ 

—7—  _i_.5  — 
12*6 

A 3^7  _ 

4.  4.8  — 

1 . 2 _ 

4 • 5 ~ 

9 . 3 _ 

16  • 8 ~ 

IJ.^3  _ 

12  • 4“ 

J7__l.7  _ 
10  • 9 ~ 

IV.  1.  2Jh-1  = 

ol  . 3 _ 

Z4— 4 — 

•^3  • 5 “ 

c 1 . 2 _ 

^6  “3  ~ 

ol  . 3 _ 
Z4  . 8 — 

2.  4i+t  = 

^3  • 9 ~ 

42^7  _ 
^3  • 8 - 

o3_^i_ 

^4*2” 

c2  . 5 _ 
^3*6“ 

3 6§^f  = 

1 1 ^4_ 
^4*5“ 

9I  . 5 _ 
^2“6“ 

7i^i- 
' 3 • 6 “ 

Qi  . 3_ 
C>2  “4  ~ 

4.  5S^f  = 

Ql 

°4  • 12“ 

1 3 . 7 _ 
^4~8  — 

4i  • 3_ 

^5  • 4 — 

1 1 . 2 _ 

^ 2 • 3 ~ 

V.  1.  li-s-3j  = 

3i-Mi  = 

14+24= 

^4  * ^8  ~ 

2.  2iH-3i  = 

8i-3§  = 

54+64  = 

2Hlf  = 

4—  — 1 — — 

43  . I4- 

3.  = 

1 3 . Z4  — 

3H4f  = 

2i-3f  = 

8^-i- 1:4  = 

VI.  1.  1+2  = 

_9_  Cl  _ 

10  • ~ 

f +4  = 

3.9 

8 • Z — 

5.  _i_ci  — 

2.  1^2“^^== 

1:  _ 

12  • ^ ~ 

f +6  = 

j-i-6  = 

1-4  = 

CO 

to 

II 

■i5"^2  = 

§-3  = 

3.0  — 

“ 0 — 

1-14  = 

4.  9 +2  — 

1 + 6 = 

12  • 

_9__^a  — 

16  * 

#-^4  = 

8 • ^ 

VII.  1.  lJ  + 3 = 

24+2  = 

34  + 2 = 

4i-4  = 

2.  2i+3  = 

81  + 5 = 

74  + 11  = 

84+11  = 

94-7  = 

3.  5i+4  = 

71+3  = 

94  + 4 = 

34+5= 

ii-6  = 

4.  li+2  = 

6§  + 10  = 

54  + 7 = 

24+4= 

3^4-2  = 
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Answers  to  Division  of  Fractions 

I.  1.  a.  12,  b.  14,  c.  20,  d.  48,  e.  12.  2.  a.  7^  b.  17^  c.  10§,  d.  lOf, 
e.  25|.  3.  a.  49,  b.  2f,  c.  16,  d.  16f,  e.  28.  4.  a.  81,  b.  57f,  c.  11^, 
d.  64,  e. 

II.  1 . a.  2,  b.  4,  c.  3,  d.  4f,  e.  4i  2.  a.  6f-,  b.  14,  c.  4f,  d.  2^,  e.  6|. 
3.  a.  8,  b.  15,  c.  8i^,  d.  2^,  e.  f.  4.  a.  4,  b.  2,  c.  3^,  d.  10,  e.  14. 

III.  1 . a.  I,  b.  li  c.  li  d.  3^,  e.  li  2.  a.  li,  b.  |,  c.  f,  d.  l^,  e.  f. 
3.  a.  f,  b.  1^,  c.  1^,  d.  f,  e.  3^^.  4.  a.  y,  b.  f,  c.  ly,  d.  If,  e.  3%. 

IV.  1 . a.  5,  b.  3,  c.  4f,  d.  7|,  e.  6.  2.  a.  12,  b.  12,  c.  Sf,  d.  19f,  e.  6|. 
3.  a.  10§,  b.  \j\,  c.  3,  d.  44,  e.  Ilf.  4.  a.  b.  9,  c.  2,  d.  5f,  e.  2i 

V.  1 . a.  b.  2f,  c.  f,  d.  2,  e.  3f.  2.  a.  ff,  b.  2f,  c.  ff,  d.  1^,  e.  2§. 
3.  a.  f,  b.  fy,  c.  y,  d.  f,  e.  6f. 

VI.  1 . a.  f,  b.  3^,  c.  3yf,  d.  3^,  e.  3^.  2.  a.  b.  3^,  c.  d.  3^^,  e.  f. 

o.  a.  11,  D.  20j  c.  9,  d.  32,  e.  19.  4.  a.  ig,  b.  9,  c.  24?  le?  ®*  32- 

VII.  1 . a.  f,  b.  If,  c.  If,  d.  If,  e.  If.  2.  a.  f,  b.  13^,  c.  f,  d.  f,  e.  If. 
3.  a.  If,  b.  2f,  c.  23^,  d.  f,  e.  f.  4.  a.  f,  b.  f,  c.  f,  d.  f,  e.  If. 


Addition  of  Decimals 


a 

b 

c 

d e f 

9 

h 

' j 

k 

1 

I.  .5 

.9 

.3 

.4  .7  .3 

.2 

.7 

.2  .1 

.6 

.3 

.8 

.4 

.6 

.6  .4  .3 

.1 

.8 

.9  .7 

.6 

.4 

.7 

.1 

.9 

.2  .6  .4 

.5 

.5 

.7  .9 

.5 

.7 

a 

b 

c d 

e 

f 

9 

h 

i 

II.  1. 

7.3 

2.6 

8.5  7.2 

5.6 

3.6 

5.3 

9.7 

3.4 

9.6 

1.9 

5.4  0.3 

1.7 

4.9 

1.6 

2.0 

8.6 

4.7 

4.3 

9.6  1.8 

4.7 

2.4 

0.8 

1.6 

1.0 

2. 

6.7 

0.9 

7.8  9.6 

5.3 

6.6 

7.6 

3.7 

9.4 

1.4 

1.8 

5.5  5.8 

2.6 

3.5 

3.4 

9.7 

4.8 

3.9 

3.6 

1.4  2.3 

1.5 

2.8 

2.0 

2.4 

8.3 

2.5 

2.7 

0.7  7.5 

4.7 

1.7 

5.5 

1.2 

1.6 

a 

b 

c 

d e 

f 

9 

h 

i 

j 

III.  .48 

.72 

.19 

.36  .78 

.07 

.01 

.70 

.40 

.37 

.56 

.38 

.20 

.29  .88 

.08 

.04 

.60 

.80 

.29 

.39 

.56 

.71 

.45  .96 

.09 

.05 

.30 

.80 

.58 
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Addition  of  Decimals  —Continued 


a 

b 

c d 

e 

f 

9 

1 . 3.29 

6.47 

14.92  47.55 

8.35 

11.45 

0.55 

1.58 

0.35 

8.56  9.60 

45.95 

8.36 

27.64 

17.92  21.30 

0.98  2.75 

7.62 

9.27 

11.31 

2.  16.75 

2.49 

10.98  2.25 

0.77 

11.39 

5.67 

3.28 

0.98 

1.31  7.84 

4.86 

4.58 

1.49 

1.49 

7.50 

29.60  9.36 

13.28 

16.25 

2.85 

12.87 

4.36 

0.45  0.25 

9.65 

7.80 

31.78 

a b 

c 

d e 

( f 

9 

h 

.425  .749 

.960 

.435  .245  .975 

.736 

.447 

.358  .225 

.320 

.946  .138  .445 

.294 

.382 

.960  .108 

.750 

.580  .467  .380 

.158 

.956 

a 

b 

c 

d 

e 

f 

1.  4.376 

0.375 

3.850 

2.775 

6.495 

7.960 

0.925 

0.298 

9.678 

8.360 

2.775 

4.548 

12.246 

1.500 

1.459 

7.485 

3.188 

3.296 

2.  3.297 

6.752 

8.495 

7.046 

3.450 

7.774 

1.456 

4.938 

4.684 

2.059 

2.790 

8.396 

0.384 

5.769 

0.998 

1.048 

1.960 

1.295 

a 

b 

c 

VII.  1.  .4+3.8+9.56- 

2.  .7+5+3.8  = 

3.  4.6+7.8  + 1.5- 

4.  9+6.8+4.5  = 

5.  6.45+3.1+8  = 


7+2.9+3.46  = 
6.5+.4+7.88  = 
.3+4.9+5.67  = 
3.4+7.6+4.59  = 
5.75  + 11.3+4.6  = 


8.2+.9+3.75  = 
6+.8  + 1.7- 
.9+3.7+4  = 

9.2  + 1.48+3.55 
6.7+.88+6  = 
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Answers  to  Addition  of  Decimals 

I.  a.  2.0,  b.  1.4,  c.  1.8,  d.  1.2,  e.  1.7,  f.  1.0,  g.  0.8,  h.  2.0,  i.  1.8,  j.  1.7, 
k.  1.7,  I.  1.4. 

II.  1.  a.  21.6,  b.  8.8,  c.  23.5,  d.  9.3,  e.  12.0,  f.  10.9,  g.  7.7,  h.  13.3, 
i.  13.0.  2.  a.  14.5,  b.  9.0,  c.  15.4,  d.  25.2,  e.  14.1,  f.  14.6,  g.  18.5,  h.  17.0, 
i.  24.1. 

III.  a.  1.43,  b.  1.66,  c.  1.10,  d.  1.10,  e.  2.62,  f.  0.24,  g.  0.10,  h.  1.60, 

1.  2.00,  j.  1.24. 

IV.  1 . a.  22.79,  b.  28.12,  c.  24.46,  d.  59.90,  e.  61.92,  f.  29.08,  g.  39.50. 

2.  a.  34.39,  b.  15.33,  c.  42.34,  d.  19.70,  e.  28.56,  f.  40.02,  g.  41.79. 

V.  a.  1.743,  b.  1.082,  c.  2.030,  d.  1.961,  e.  0.850,  f.  1.800,  g.  1.188, 
h.  1.785. 

VI.  1.  a.  17.547,  b.  2.173,  c.  14.987,  d.  18.620,  e.  12.458,  f.  15.804. 
2.  a.  5.137,  b.  17.459,  c.  14.177,  d.  10.153,  e.  8.200,  f.  17.465. 

VII.  1.  a.  13.76,  b.  13.36,  c.  12.85.  2.  a.  9.5,  b.  14.78,  c.  8.5.  3.  a.  13.9, 

b.  10.87,  c.  8.6.  4.  a.  20.3,  b.  15.59,  c.  14.23.  5.  a.  17.55,  b.  21.65, 

c.  13.58. 


Subtraction  of  Decimals 


a 

b 

c 

d 

e 

f 

g h 

i 

j 

k 

I. 

.6 

.9 

.3 

.8 

.7 

1.7 

1.4  1.3 

1.5 

1.7 

1.5 

.3 

.5 

.3 

.7 

.1 

.8 

.9  .7 

.8 

.9 

.6 

II. 

7.7 

3.9 

4.1 

5.4 

3.8 

7.2 

9.4  2.3 

7.6 

4.3 

3.0 

1.6 

1.5 

2.8 

4.6 

1.8 

1.6 

°°  j 

00  1 
o 1 

1.9 

2.7 

1.6 

a 

b 

c 

d 

e 

f 

g 

h 

i 

III. 

1. 

.44 

.47 

.09 

.50 

.81 

.32 

.62 

.43 

.61 

.16 

.32 

.08 

.32 

.46 

.18 

.57 

.35 

.54 

2. 

.60 

.74 

.52 

.93 

.04 

.35 

.82 

.65 

.21 

.29 

.38 

.27 

.39 

.01 

.27 

.48 

.38 

.18 

a 

b 

c 

d 

e 

f 

g 

IV. 

1. 

4.25 

9.56 

3.05 

9.01 

3.05 

7.50 

9.10 

1.38 

7.18 

1.25 

7.08 

2.96 

2.45 

8.76 
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Subtraction  of  Decimals  — Continued 


a 

b c 

d 

e f 

9 

2. 

5.00 

6.25  9.60 

2.54 

7.36  3.01 

9.41 

4.23 

5.85  3.61 

1.88 

2.95  2.05 

0.38 

V. 

1. 

.425 

.376  .924 

.630 

.941  .325 

.448 

.148 

.259  .876 

.475 

.868  .275 

.438 

2. 

.537 

.051  .701 

.603 

.340  .921 

.201 

.529 

.048  .008 

.005 

.158  .147 

.017 

a 

b c 

d e 

f 

VI. 

1. 

3.941 

7.1314  9.002 

6.000  5.040 

3.2714 

2.658 

2.1358  8.135 

1.174  4.080 

2.4816 

2. 

1.925 

6.3020  7.460 

1.240  3.294 

1.275 

0.438 

5.8071  3.890 

0.587  3.187 

0.896 

a 

b 

c 

d 

e 

VII. 

1. 

7-3.5  = 

: 4.4-2.85=  9- 

6.84 

= 8-7.29=  5- 

-.46  = 

2. 

24-1.8: 

II 

T 

bo 

-J 

II 

-.73 

1=  20-1.88=  7- 

■1.59  = 

3. 

6-.47  = 

: 5-3.9=  3.6 

-1.82=  2-1.54=  10 

-.83  = 

Answers  to  Subtraction  of  Decimals 

I.  a.  .3,  b.  .4,  c.  0,  d.  .1,  e.  .6,  f.  .9,  g.  .5,  h.  .6,  i.  .7,  j.  .8,  k.  .9. 

II.  a.  6.1,  b.  2.4,  c.  1.3,  d.  .8,  e.  2.p,  f.  5.6,  g.  8.6,  h.  .5,  i.  5.7,  j.  1.6,  k.  1.4. 

III.  1.  a.  .28,  b.  .15,  c.  .01,  d.  .18,  e.  .35,  f.  .14,  g.  .05,  h.  .08,  i.  .07. 
2.  a.  .31,  b.  .36,  c.  .25,  d.  .54,  e.  .03,  f.  .08,  g.  .34,  h.  .27,  i.  .03. 

IV.  1 . a.  2.87,  b.  2.38,  c.  1.80,  d.  1.93,  e.  .09,  f.  5.05,  g.  .34.  2.  a.  .77, 
b.  .40,  c.  5.99,  d.  .66,  e.  4.41,  f.  .96,  g.  9.03. 

V.  1 . a.  .277,  b.  .117,  c.  .048,  d.  .155,  e.  .073,  f.  .050,  g.  .010.  2.  a.  .008, 
b.  .003,  c.  .693,  d.  .598,  e.  .182,  f.  .774,  g.  .184. 

VI.  1 . a.  1.283,  b.  4.9956,  c.  .867,  d.  4.826,  e.  .960,  f.  .7898.  2.  a.  1.487, 
b.  .4949,  c.  3.570,  d.  .653,  e.  .107,  f.  .379. 

VII.  1 . a.  3.5,  b.  1.55,  c.  2.16,  d.  .71,  e.  4.54.  2.  a.  22.2,  b.  .23,  c.  3.37, 
d.  18.12,  e.  5.41.  3.  a.  5.53,  b.  1.1,  c.  1.78,  d.  .46,  e.  9.17. 
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Multiplication  of  Decimals 

a 

b 

c 

d 

e 

f 

g 

h 

I. 

1. 

.6 

.32 

.19 

.8 

.84 

.725 

.365 

.728 

4 

7 

3 

1 

3 

4 

3 

9 

2. 

.5 

.48 

.37 

.52 

.75 

.405 

.396 

.409 

7 

9 

9 

6 

6 

8 

7 

6 

a 

b 

c 

d 

e 

f 

g 

II. 

1. 

45 

23 

49 

53 

475 

638 

942 

.7 

.5 

.6 

.3 

.5 

.4 

.5 

2. 

84 

76 

65 

307 

450 

302 

975 

.9 

A 

.6 

.4 

.7 

.8 

.6 

III. 

1. 

3.6 

7.2 

5.8 

6.25 

4.58 

9.36 

45.9 

.4 

.9 

.3 

.7 

.7 

.2 

.6 

2. 

.54 

.76 

.39 

1.49 

3.28 

76.4 

14.7 

.5 

.8 

.2 

.7 

.8 

.6 

.9 

IV. 

1. 

.6 

.3 

.42 

.79 

.452 

.735 

.962 

.7 

A 

.4 

.3 

.5 

.6 

.8 

2. 

.9 

.36 

.53 

.75 

.325 

.967 

.738 

.4 

.7 

.4 

.9 

.8 

.2 

.5 

a 

b 

c 

d 

e 

f g 

h 

i 

V. 

1. 

.3 

.2 

.6 

.4 

.1 

.05  .08 

.07 

.04 

.3 

.2 

.1 

.2 

.1 

.6  .8 

.6 

.9 

2. 

.2 

.13 

.41  .06 

.79 

.34  .18 

.17 

.16 

.1 

.3 

.2 

.9 

.1 

.2  .5 

. .4 

.6 
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Multiplication  of  Decimals 

— Continued 

a 

bed 

e 

f 

9 

VI. 

1. 

.125 

.356  .745  .025 

.048 

.725 

.356 

.4 

.2  .4  .6 

.2 

.1 

.5 

2. 

.325 

.406  .035  .968 

.725 

.026 

.175 

.6 

.5  .8  .5 

.8 

.4 

.1 

a 

b c 

d 

e 

f 

VII. 

1. 

6.25 

53.6  74.5 

2.08 

57.6 

.045 

1.8 

'2.1  .34 

1.6 

.35 

7.2 

2. 

.25 

.38  9.25 

3.79 

.693 

.538 

.25 

4.2  .08 

.01 

.15 

.75 

Multiply  the  following  by  10;  by  100. 

a 

bed 

e 

f 

9 

h 

VIII. 

1. 

7.6 

.345  .725  .04  .381 

25.5 

.76 

.05 

2. 

.004 

.025  .001  7.8  97.5 

.015 

.432 

.008 

Answers  to  Multiplication  of  Decimals 

I.  1.  a.  2.4,  b.  2.24,  c.  .57,  d.  .8,  e.  2.52,  f.  2.9,  g.  1.095,  h.  6.552. 
2.  a.  3.5,  b.  4.32,  c.  3.33,  d.  3.12,  e.  4.5,  f.  3.24,  g.  2.772,  h.  2.454. 

II.  1 . a.  31.5,  b.  11.5,  c.  29.4,  d.  15.9,  e.  237.5,  f.  255.2,  g.  471.  2.  a.  75.6, 
b.  60.8,  c.  39,  d.  122.8,  e.  315,  f.  241.6,  g.  585. 

III.  1.  a.  1.44,  b.  6.48,  c.  1.74,  d.  4.375,  e.  3.206,  f.  1.872,  g.  27.54. 

2.  a.  .27,  b.  .608,  c.  .078,  d.  1.043,  e.  2.624,  f.  45.84,  g.  13.23. 

IV.  1 . a.  .42,  b.  .24,  c.  .168,  d.  .237,  e.  .226,  f.  .441,  g.  .7696.  2.  a.  .36, 
b.  .252,  c.  .212,  d.  .675,  e.  .26,  f.  .1934,  g.  .369. 

V.  1.  a.  .09,  b.  .04,  c.  .06,  d.  .08,  e.  .01,  f.  .03,  g.  .064,  h.  .042,  i.  .036. 

2.  a.  .02,  b.  .039,  c.  .082,  d.  .054,  e.  .079,  f.  .068,  g.  .09,  h.  .068,  i.  .096. 

VI.  1.  a.  .05,  b.  .0712,  c.  .298,  d.  .015,  e.  .0096,  f.  .0725,  g.  .178. 

2.  a.  .195,  b.  .203,  c.  .028,  d.  .484,  e.  .58,  f.  .0104,  g.  .0175. 

VII.  1 . a.  11.25,  b.  112.56,  c.  25.33,  d.  3.328,  e.  20.16,  f.  .324.  2.  a.  .0625, 
b.  1.596,  c.  .74,  d.  .0379,  e.  .10395,  f.  .4035. 

VIII.  1.  a.  76;  760,  b.  3.45;  34.5,  c.7.25;  72.5,  d.  .4;  4,  e.  3.81;  38.1, 
f.  255;  2550,  g.  7.6;  76,  h.  .5;  5.  2.  a.  .04;  .4,  b.  .25;  2.5,  c.  .01;  .1, 
d.  78;  780,  e.  975;  9750,  f.  .15;  1.5,  g.  4.32;  43.2,  h.  .08;  .8. 
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Division  of  Decimals 

a 

b 

c 

d 

e 

I. 

1.  2)^ 

3)775 

4)1.32 

5)4.65 

7). 945 

2.  8yi44 

9').657 

8)3.64 

6').288 

4). 072 

3.  7)38.5 

11)1.87 

16)9.12 

3)2.97 

9)4.68 

4.  2). 128 

7). 581 

9)1.08 

8)45.6 

12). 156 

II. 

1.  5^^ 

4^)^ 

8))l2 

16))8 

12)79 

2.  2yT5 

5)1)4 

6)3)9 

8))49 

34)717 

3.  24)1)2 

36)2J 

4))3 

8))3 

25)93 

4.  50)7)3 

44))n 

72)5)4 

8))7 

5))(3 

III. 

1.  5')2 

4)1 

12)9 

5)3 

8)1 

2.  24')6 

5)) 

4)13 

6)9 

15)12 

3.  16)5 

8)y 

24)6 

25)8 

20)7 

IV. 

1. 

3)2" 

m 

9)8 

11)4 

2.  12')T 

12)17 

9)14 

3)10 

14)9 

3.  24')i7 

7)37 

6)73 

13)5 

11)8 

V. 

1.  .3')12 

.2)8 

.5)36 

.6)15 

.8)14 

2.  .2)9 

.25)TT 

1.6)8 

.04)3 

.01)9 

3.  .5')T2 

1.5)9 

.32)4 

7.5)6 

.4)7 

4.  2.5')r 

.38)19 

2.4)18 

.08)3 

.16)3 
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Division  of  Decimals — Continued 


a 

b 

C 

d 

e 

VI.  1.  .2X18 

.03)7)5 

.02)93 

.5))36 

.7)3) 

2.  .9).036 

.8)12 

.16)X4 

.25)43 

.04)  .096 

3.  .03y78 

.13)9)1 

.21^1.47 

.05)43 

.12)X4 

4.  .08)12.8 

.25)3)5 

.02))76 

.01)10.2 

.8)19.2 

VII.  1.  2.5y3 

3.2))l6 

7.5)3 

.25))T 

.2)3)1 

2. 

.8)1)2 

.08))7 

7.2))36 

5.6))l4 

3.  .38yT9 

2.4))6 

.25)93 

.08)1)4 

.12).015 

4.  .32)16 

.28)J 

1.5))06 

.48)13 

.02)11.3 

Answers  to  Division  of  Decimals 

I.  1.  a.  4.9,  b.  .25,  c.  .33,  d.  .93,  e.  .135.  2.  a.  .018,  b.  .073,  c.  .455, 
d.  .048,  e.  .018.  3.  a.  5.5,  b.  .17,  c.  .57,  d.  .99,  e.  .52.  4.  a.  .064,  b.  .083, 

c.  .12,  d.  5.7,  e.  .013. 

II.  1.  a.  1.84,  b.  .675,  c.  .015,  d.  .05,  e.  .075.  2.  a.  .075,  b.  .28,  c.  .65, 

d.  .06125,  e.  .005.  3.  a.  .05,  b.  .075,  c.  .075,  d.  .0375,  e.  .372.  4.  a.  .146, 
b.  .0025,  c.  .075,  d.  .0875,  e.  .004. 

III.  1 . a.  .4,  b.  .25,  c.  .75,  d.  .6,  e.  .125.  2.  a.  .25,  b.  1.4,  c.  3.25,  d.  1.5, 

e.  .8.  3.  a.  .3125,  b.  .875,  c.  .25,  d.  .32,  e.  .35. 

IV.  1.  a.  .44,  b.  .67,  c.  .29,  d.  .89,  e.  .36.  2.  a.  .08,  b.  1.42,  c.  1.56, 

d.  3.33,  e.  .64.  3.  a.  .71,  b.  5.29,  c.  12.17,  d.  .38,  e.  .73. 

V.  1.  a.  40,  b.  40,  c.  72,  d.  25,  e.  17.5.  2.  a.  45,  b.  44,  c.  5,  d.  75, 

e.  900.  3.a.24,  b.  6,  c.  12.5,  d.  .8,6.17.5.  4.  a.  .4,  b.  50,  c.  7.5,  d.  37.5, 
e.  31.25. 

VI.  1 . a.  .9,  b.  250,  c.  465,  d.  .72,  e.  .3.  2.  a.  .04,  b.  15,  c.  15,  d.  18, 
e.  2.4.  3.  a.  26,  b.  70,  c.  7,  d.  96,  e.  70.  4.  a.  160,  b.  14,  c.  38,  d.  1020, 
e.  24. 

VII.  1.  a.  .12,  b.  .05,  c.  .04,  d.  .4,  e.  15.5.  2.  a.  1.96,  b.  1.5,  c.  8.75, 

d.  .05,  e.  .025.  3.  a.  .5,  b.  .25,  c.  37.2,  d.  17.5,  e.  .125.  4.  a.  11.25, 

b.  2.5,  c.  .04,  d.  2.5,  e.  565. 
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Percentage 

Change  the  following  to  per  cents : 


a 

b c 

d e f 

g 

h 

i 

I. 

1. 

.05 

.1  .24 

.16  .09 

Too 

- .96 

.08 

2. 

2 

2.1  2.15 

2.05  1.4  1.02  3 

1.01 

1.8 

3. 

1 

3 

2 1 

5 8 

3 11 

8 4 5 

JZ_ 

20 

10 

2 

3 

a 

b c 

d e 

f 

g 

h 

II. 

1. 

17% 

10%  3% 

60%  39% 

120% 

150% 

200% 

2. 

24% 

90%  7% 

100%  320% 

240% 

300% 

112% 

3. 

400% 

19%  5% 

140%  750% 

1% 

110% 

35% 

III. 

1. 

50% 

75%  33i% 

37i%  66|% 

60% 

90% 

70% 

2. 

30% 

25%  621% 

10%  12i% 

80% 

15% 

35% 

abed 

IV.  1.7%of60=  15%of76=  23%of95=  10%of45  = 

2.  20%  of  64=  30%  of  80=  1%  of  245=  2%  of  460  = 

3.  33§%of420=  37i%of240=  50%of960=  25%of92  = 

’ 4.  102%of96=  200%of75=  110%of740=  120%  of  85  = 

5.  150%  of  900=  300%  of  46=  75%of360=  106%of800  = 
6.22%of410=  66f%of81=  103%of  420=  5%  of  310  = 


V.  1.  10  = ?%of50 
2.3  =?%of8 

3.  40  = ?%of60 

4.  5 = ?%of4 

5.  54  = ?%of54 

6.  120  = ?%of80 

7.  36  = ?%of80 

8.  200  = ?%of400 


b 

4 = ?%of50 

5 = ?%of30 
26  = ?%of52 
11  = ?%of  10 
54  = ?%of27 
360  = ?%of240 
21  = ?%of63 
175  = ?%ofl25 


c 

8 = ?%of50 

12  = ?%of30 
39  = ?%of50 
75  = ?%of50 

13  = ?%of5 
150  = ?%ofl25 
11  = ?%of88 
960  = ?%of400 
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Percentage — Continued 


a 

VI.  1. 2 = ?%of7 

2.  5 = ?%of9 

3.  15  = ?%of22 

4.  14  = ?%of9 

5.  26  = ?%of7 

6.  10  = ?%of37 


b 

5 =?%of7 
2 = ?%of9 
17  = ?%of24 
36  = ?%of21 
40  = ?%of26 
45  = ?%ofl6 


c 

11  = ?%ofl2 
16  = ?%ofl8 
50  = ?%of55 
100  = ?%of81 
150  = ?%of95 
70  = ?%of90 


Answers  to  Percentage 

I.  1.  a.  5%,  b.  10%,  c.  24%,  d.  16%,  e.  9%,  f.  30%,  g.  7%,  h.  96%, 
i.  8%.  2.  a.  200%,  b.  210%,  c.  215%,  d.  205%,  e.  140%,  f.  102%, 
g.  300%,  h.  101%,  i.  180%.  3.  a.  33J%,  b.  40%,  c.  12i%,  d.  37i%, 
e.  25%,  f.  20%,  g.  35%,  h.  90%,  i.  66|%. 


II.  1.  a.  .17,  b.  .1,  c.  .03,  d.  .6,  e.  .39,  f.  1.2,  g.  1.5,  h.  2.  2.  a.  .24, 
b.  .9,  c.  .07,  d.  1,  e.  3.2,  f.  2.4,  g.  3,  h.  1.12.  3.  a.  4,  b.  .19,  c.  .05,  d.  1.4, 
e.  7.5,  f.  .01,  g.  1.1,  h.  .35. 


III.  1.  a.  J,  b.  J,  c.  d. 

1 3 L ' 

• 1 1.  E,  Cl.  or»«  n.  o 


IV.  1 . a.  4.2,  b.  11.4,  c.  21.85,  d.  4.5.  2.  a.  12.8,  b.  24,  c.  2.45,  d.  9.2. 
3.a.l40,  b.90,c.480,  d.23.  4.  a.  97.92,  b.  150,  c.  814,  d.  102.  5.  a.  1350, 
b.-138,  c.  270,  d.  848.  6.  a.  90.2,  b.  54,  c.  432.6,  d.  15.5. 

V.  I.a.20%,b.8%,c.l6%,  2.  a.  37|%,  b.  16§%,  c.  40%.  3.a.66f%, 

b.  50%,  c.  78%.  4.  a.  125%,  b.  110%,  c.  150%.  5.  a.  100%,  b.  200%, 

c. 260%.  6.a.l50%,  b.  150%,  c.  120%.  7.  a.  45%,  b.  33i%,  c.  12i%. 
8.  a.  50%,  b.  140%,  c.  240%. 

VI.  1.  a.  29%,  b.  71%,  c.  92%.  2.  a.  56%,  b.  22%,  c.  89%.  3.  a.  68%, 

b. 71%,  c.  91%.  4.0.  156%,  b.  171%,  c.  123%.  5.  a.  371%,  b.  154%, 

c.  158%.  6.  a.  27%,  b.  281%,  c.  78%. 
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ARITHMETIC  WORKSHOP 


Multiplying  by  Two-or-More-Place  Numbers 


a 

b 

c 

d 

e 

1. 

436 

738 

960 

749 

26 

47 

45 

53 

2. 

607 

806 

491 

904 

601 

39 

56 

82 

87 

49 

3. 

495 

589 

438 

609 

765 

203 

109 

304 

108 

207 

4. 

870 

409 

530 

702 

7500 

60 

80 

470 

630 

290 

5. 

460 

820 

2531 

4005 

5600 

340 

704 

290 

704 

800 

6. 

$7.38 

$16.85 

$45.90 

$67.98 

$54.75 

75 

360 

280 

307 

375 

Dividing  by  a Two-Place  Divisor 

a 

b 

c 

d 

e 

1. 

43)645 

72)5437 

56)1743 

64)5937 

85)3641 

2. 

94)4927 

54)3975 

63)1912 

46)23162 

75)6000 

3. 

24)1816 

36)2475 

58)5273 

78)31251 

86)7743 

4. 

27)2013 

38)2816 

47)3129 

26)19304 

28)11284 

5. 

14)913 

17)564 

16)9127 

15)6114 

15)45105 

6. 

19)4035 

18)9109 

12)7035 

13)72506 

16)73420 
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Dividing  by  a Three-Place  Divisor 


a 

b 

C 

1.  420)956 

632)2785 

780)3152 

2.  562)3485 

942')4871 

627)4658 

3.  109)682 

344)1775 

856)4500 

4.  218)1530 

607)4450 

540)3476 

5.  320)  1740  851)7836  . 306)2914 

'Y  . . 

^ Dividing  by  Three-Place  Divisc 

V y , 

1.  421)7369  528)14362  240)9876 

1 2.  632)39420 

254)7981 

627)4639 

3.  461)3837 

507)44306 

970)59105 

4.  360)14425 

216)7438 

638)27541 

[ 1.  460)2534 

582)2635 

38l)l218 

2.  862)4120 

964)6418 

780)5114 

3.  145)925 

180)1275 

463)3728 

4.  275)9346 

257)14960 

345)25841 

5.  485)34105 

290)17150 

635)37019 

6.  135)7148 

372)19125 

546)31427 
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d 

953)5780 

856)3825 

308)2685 

325)1975 

207)1532 


732)54861 


836)67245 

108)75708 

735)39246 

762)2235 

683)4350 

547)3129 

274)13125 

269)10101 

483)22369 


Adding  Unlike  Fractions 


a 

b 

c d 

e 

f 

1.  i 

5 

6 

JUL  Oi 

12  "^2 

8§ 

H 

3 

4 

2 

3 

3 'i7 

8 -^8 

2i 

If 

A 

3 

4 

i_  ^ 

Is 

2.  f 

5 

6 

A 6i 

H 

4f 

2 

3 

3 

4 

1 o2 

2 03 

8i 

6i 

7 

X 

UL 

12 

3 c7 

8 ^8 

li 

3 — 

3 

3 

4 

2 ol 

3 °2 

6f 

7f 

5 

6 

_5_ 

12 

4 ql 

9 ^4 

9 

If 

A 

i 

5 c2 

6 ^3 

00 

li 

A 

a 

_z_  42 

10  ^3 

0 2 
^ 3 

8i 

5 

8 

2 

3 

3 1 7 

5 ^8 

7i 

2f 

3 

4 

3 

4 

1 t:3 

4 ^4 

li 

If 

Adding  Measurements 

a 

b 

C 

1 . 6 lb.  9 oz. 

4 ft.  10  in. 

19  min.  36  sec. 

3 lb.  8 oz. 

8 ft.  7 in. 

7 min.  45 

sec. 

2.  7 gal.  3 qt. 

4 yd.  27  in. 

4 bu.  2 pk. 

2 gal.  1 qt. 

1 yd.  18  in. 

7 bu.  3 pk. 

1 gal.  2 qt. 

30  in. 

1 bu.  1 pk. 

3.  4 pt.  12  fl. 

oz. 

6 hr.  25  min. 

9 lb.  14  oz. 

1 pt.  15  fl. 

oz. 

1 hr.  38  min. 

3 lb.  8 oz. 

2 pt.  14  fl. 

oz. 

50  min. 

12  oz. 

4.  9 ft.  11  in. 

1 ft.  8 in. 

15  min.  30  sec. 

4 ft.  6 in. 

9 ft.  10  in. 

18  min.  25  sec. 

10  in. 

7 ft.  4 in. 

56  sec. 
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Subtracting  Fractions 


a 

b 

c 

d 

e 

f 

1 — 

' • 6 

7 

8 

11 

12 

qi 

5i 

6| 

1 

3 

4 

2 

3 

ol 

^8 

ii 

ii 

9 ^ 

1.  4 

5 

6 

7 

8 

74 

8| 

9| 

2 

3 

1 

4 

2 

3 

ii 

it 

3 

8 

3.  7 

9 

10 

6 

7 

4 

13 

^4 

it 

74 

45 

3-^ 

00 

7f 

03 

^8 

84 

104 

124 

it 

ii 

ii 

ii 

5.  6§ 

H 

8f 

64 

94 

144 

■ ii 

ii 

ii 

8^ 

_9f 

6.  If 

ii§ 

6i 

7§ 

13f 

1 

2 

3 

4 

_9| 

ii 

11 

12 

Jf 

7.  J 

9 

14i 

7f 

lOj 

12f 

Ji- 

16 

2-^ 

Ji 

3 

8 

9— 

-^8 

M 

Subtracting  Measurements 

a 

b 

c 

1.  11  lb. 

7 oz. 

15  min.  7 sec. 

6 ft.  4 

in. 

5 lb. 

3 oz. 

9 min.  40  sec. 

5 ft.  11 

in. 

2.  6 pt. 

8 fl.  oz. 

4 yd. 

10  in. 

8 hr.  21 

min. 

2 pt. 

14  fl.  oz. 

3 yd.  27  in. 

5 hr.  36  min. 

3.  7 bu. 

1 pk. 

14  lb. 

3 oz. 

16  gal.  1 qt. 

4 bu.  3 pk. 

9 lb. 

15  oz. 

8 gal.  3 qt. 
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Multiplying  a Fraction  and  a Whole  Number 


1 . 3 X ^ = 

2Xf=  6Xi  = 

5 Xf  = 

2.  I X 20  = 

f X 36  = 1 of  12  = 

I of  24  = 

3.  6 X f = 

12  X I = J of  60  = 

f of  40  = 

4.  9 X f = 

15  Xt  = 11  X S = 

f of  72  = 

5.  i X 50  = 

1 of  20  = f X 32  = 

t of  60  = 

6.  1 X 10  = 

|ofl6=  9X^2  = 

J of  100  = 

Multiplying  Fractions  and  Mixed  Numbers 

a 

b 

c 

1 . X 2^  = 

2§  X 3i  = 

Ij  X 2j  = 

2.  X 4f  = 

f X If  = 

2^  X 1^  = 

3.  f X 2i  = 

li  X 2|  = 

II 

X 

CO 

4.  X = 

= 5|  X 3^  = 

2f  X If  = 

5.  I X J = 

6 ^ 16 

8^  X 4^  = 

6.  § X 6f  = 

V ^ - 
^8  ^ 5 ~ 

f X I5  = 

7.  If  X 2j  = 

12  ^ 3 _ 

^ X 3^  = 

Changing  to  Different  Units 

a 

b 

1 . 3 ft.  7 in. 

= ? in.  4 gal.  1 qt. 

= ? qt. 

2.  1 lb.  9 oz 

. = ? oz.  .6  min.  20  i 

sec.  = ? sec. 

3.  2 pt.  4 fl.  oz.  = ? fl.  oz. 

4.  5 ft.  7 in.  =4  ft.  ? in. 

5.  7 bu.  1 pk.  = 6 bu.  ? pk. 

6.  60  fl.  oz.  = ? pt.  ? fl.  oz. 

7.  86  min.  = ? hr.  ? min. 

8.  27  pt.  = ? gal.  ? pt. 

9.  40  oz.  = ? lb.  ? oz. 

1 0.  4 gal.  1 pt.  = ? pt. 


1 yd.  30  in.  = ? in. 

91b.  12  oz.  = 81b.?oz.. 

8 ft.  5 in.  =7  ft.  ? in. 

75  in.  = ? yd.  ? in. 

100  sec.  = ? min.  ? sec. 
15  pk.  = ? bu.  ? pk. 

46  fl.  oz.  = ? qt.  ? fl.  oz. 
3 qt.  10  fl.  oz.  = ? fl.  oz. 
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Multiplying  Measurements 


a 

b 

c 

d 

1 . 1 lb.  6 oz. 

3 qt.  1 pt. 

7 ft.  6 in. 

5 yd.  2 ft. 

4 

5 

3 

3 

2.  2 gal.  3 qt. 

8 lb.  10  oz. 

2 pt.  12  fl.  oz. 

7 bu.  3 pk. 

4 

6 

3 

5 

3.  5 yd.  18  in. 

2 lb.  14  oz. 

6 ft.  11  in. 

4 hr.  18  min. 

3 

4 

3 

5 

4.  4 hr.  23  min. 

7 min.  35  sec. 

9 lb.  7 oz. 

12  ft.  4 in. 

6 

3 

3 

6 

5.  12  lb.  3 oz. 

2 hr.  18  min. 

16  min.  25  sec. 

1 gal.  3 qt. 

4 

3 

4 

6 

6.  5 lb.  9 oz. 

1 hr.  55  min. 

2 qt.  18  fl.  oz. 

6 bu.  3 pk. 

4 

3 

3 

6 

Finding  the  Ratio  of  Two  Numbers 


a 

b 

c 

1 . 1 cent  to  1 nickel 

2 ft.  to  1 yd. 

5 in.  to  1 ft. 

2.  1 dime  to  1 dollar 

4 oz.  to  1 lb. 

1 lb.  to  8 oz. 

3.  1 gal.  to  3 qt. 

3 qt.  to  1 gal. 

1 dime  to  25^ 

4.  1 yd.  to  6 ft. 

18  min.  to  1 hr. 

1 hr.  to  18  min. 

5.  25  sec.  to  1 min. 

2 min.  to  40  sec. 

1 yd.  to  24  in. 

6.  180  to  240 

240.to  180 

36  to  64 

7.  150  to  125 

125  to  150 

150  to  180 

8.  225  to  1000 

100  to  175 

360  to  240 

9.  135  to  135 

15  to  135 

750  to  1000 

10.  225  to  275 

1200  to  1800 

960  to  480 
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Dividing  by  a Fraction  or  a Mixed  Number 


a 

b 

c 

d 

1.  8 + § = 

3 — i - 

= 

1-1  = 

2.  36  ^ I = 

1 -#  = 

64-1  = 

2 4-1  = 

3.  10  4-  1 = 

9-4f  = 

12  4-  f = 

20  4-  f = 

4.  1 - A = 

R j-  3 - 

3.4  — 

6 4-  1 = 

164-3^  = 

5.  2 + i = 

9 -f  = 

3 • 5 

10  4-  f = 

1.  6 -5-  4i  = 

9 4-  li  = 

2 4-  4f  = 

1 4-  2§  = 

2.  16  4-  2j  = 

10  4-  3§  = 

4 4-  2§  = 

12  4-  3§  = 

3.  1 4-  li  = 

3 4-  14  = 

6 4-  2j  = 

15  4-  6§  = 

4.  4 4-  5i  = 

2 4-  3§  = 

7 4-2i  = 

9 4-  If  = 

5.  2 4-  Ij  = 

9 4-  3i  = 

14  4-  3|  = 

6 4-  3§  = 

Dividing 

a Fraction  by 

a Whole  Number 

a 

b 

c 

d 

1.  J 4-  3 = 

f 4-4  = 

§4-5  = 

i — 3 — 

g . J — 

2.  f 4-  6 = 

f 4-  6 = 

f-4  = 

A 4-  3 = 

3.  i 4-  2 = 

A ~ 

f -8  = 

If -8  = 

4.  4j  4-  2 = 

2f  4-  3 = 

8§  4-  4 = 

2|  4-  4 = 

5.  1|  4-  3 = 

If  4-  4 = 

2*  - 5 = 

6f  4-  10  = 

6.  85  4-  2 = 

11§  4-  5 = 

4|  4-  3 = 

9§  4-  2 = 

70 


Finding  a Number  When  a Fractional  Part  of  It  Is  Given 


a 

b 

c 

1 . f of  ? = 24 

f of  ? = 35 

f of?  = 16 

2.  I of  ? = 30 

1 of  ? =20 

1 of  ? = 56 

3.  §of?  = 60  ' 

A of  ? =66 

A of?  = 45 

4.  f of?  = 10 

f of?  = 15 

§ of  ? = 36 

5.  28  = f of  ? 

20  = 1 of  ? 

18  = t of  ? 

6.  75  = f of? 

120  = fof? 

450  = § of  ? 

7.  $120  = f of  ? 

80  gal.  = § of  ? 

150  mi.  = f 
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Dividing  Measurements 


a 

b 

c 

1.  2)12  ft.  8 in. 

3)6  gal.  1 qt. 

4)9  lb.  8 oz. 

2.  4^6  hr.  12  min.  • 

5)18  min.  15  sec. 

4)15  ft.  6 in. 

3.  2^5  yd.  18  in. 

3)11  ft.  4 in. 

2)5  pt.  12  fl.  oz. 

4.  6)12  bu.  3 pk. 

4)5  ft.  11  in. 

4)6  qt.  1 pt. 

5.  3)10  hr.  27  min. 

5)41  min.  30  sec. 

3)4  qt.  13  fl.  oz. 

6.  4)15  lb.  2 oz. 

3)18  ft.  2 in. 

2)1  yd.  28  in. 

Multiplying  Decimals 


a 

b 

c 

d 

1.  4 X 3.1  = 

.2  X 78  = 

.3  X 1.6  = 

1.2  X 4.5  = 

2.  .5  X 2.6  = 

7 X .35  = 

.8  X 24  = 

.4  X .125  = 

3.  .05  X 6 = 

.24  X .25  ^ 

= .09  X 26.4  = 

.2  X .045  = 

4.  9 X 7.4  = 

.3  X .75  = 

1.7  X 3.4  = 

.18  X 1.8  = 

5.  .6  X .45  = 

.05  X 18  = 

= 16  X .32  = 

2.5  X .25  = 

6.  3.7  X 30  = 

20  X .96  = 

= 7.5  X .75  = 

.02  X .65  = 

Dividing 

a Whole  Number  by  a Decimal 

a 

b 

c d 

e 

1.  .2)6 

.3)12 

.4)36  .5)120  .6)1^ 

2.  .7')35 

.8)144 

.9)396  .5')8 

.4)14 

3.  .6)39 

.09)45 

.04)3  1.5)9 

2.5)7 

4.  1.8)27 

5.  l.i)44 
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3.^ 

.05)1 


2.6)13 

1.2')9 


.45')18 

.16')! 


3.6')18 

.32)8 


Expressing  Measurements  in  Decimals 


II 


1.  2 da.  12  hr.  = ? da. 

2.  3 ft.  4 in.  = ? ft. 

3.  8 qt.  1 pt.  = ? qt. 

4.  4 lb.  6 oz.  = ? lb. 

5.  4 pt.  8 fl.  oz.  = ? pt. 

6.  7 ft.  6 in.  = ? ft. 

7.  4 hr.  15  min.  = ? hr. 

8.  17  min.  45  sec.  = ? min. 


1 1 . 7 lb.  4 oz.  = ? lb. 

12.  9 lb.  12  oz.  = ? lb. 

1 3.  4 yd.  1 ft.  = ? yd. 

14.  7 yd.  2 ft.  = ? yd. 

15.  10  min.  12  sec.  = ? min. 

1 6.  5 ft.  4 in.  = ? ft. 

17.  12  bu.  2 pk.  = ? bu. 

18.  1 ft.  4 in.  = ? ft. 


9.  2 da.  8 hr.  = ? da. 

19.  10  in.  = 

?ft. 

10.  5 bu.  3 pk.  = ? bu. 

20.  35  min. 

= ? hr. 

Finding  a Per  Cent  of  a Number 

a 

b 

c 

1.  10%  of  80  = 

5%  of  64  = 

3%  of  50  = 1 

2.  9%  of  140  = 

8%  of  52  = 

15%  of  48  = 

3.  3%  of  95  = 

32%  of  430  = 

70%  of  180  = 

4.  1%  of  460  = 

40%  of  325  = 

6%  of  270  = 

5.  100%  of  19  = 

3%  of  470  = 

5%  of  390  = 

6.  1%  of  325  = 

10%  of  325  = 

100%  of  325  = 

7.  25%  of  480  = 

25%  of  60  = 

25%  of  78  = 

8.  20%  of  140  = 

2%  of  140  = 

40%  of  140  = 

9.  12%  of  320  = 

15%  of  960  = 

15%  of  96  = 

10.  2%  of  95  = 

2%  of  9.5  = 

2%  of  950  = 

11.  6%  of  750  = 

6%  of  75  = 

6%  of  7.5  = 

12.  30%  of  450  = 

30%  of  45  = 

30%  of  4.5  = 

1 . 50%  of  76  = 

50%  of  42  = 

25%  of  80  = . 

2.  75%  of  96  = 

33j%of75  = 

66f%  of  45  = t 

3.  374%  of  80  = 

62 J%  of  120  = 

87i%  of  400  = 

4.  12j%  of  160  = 

20%  of  95  = 

16f%  of  150  = 

5.  25%  of  170  = 

37 J%  of  140  = 

12j%  of  220  = 
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Finding  What  Per  Cent  One  Number  Is  of  Another  Number 


a b c 


1. 

4 = ?%  of  16 

2 = ?%  of  10 

5 = ?%  of  25 

2. 

11  = ?%  of  33 

15  = ?%  of  60 

7 = ?%  of  35 

3. 

16  = ?%  of  48 

9 = ?%  of  27 

10  = ?%  of  16 

4. 

4 = ?%  of  25 

13  = ?%  of  20 

27  = ?%  of  50 

5. 

12  = ?%  of  32 

40  = ?%  of  64 

18  = ?%  of  90 

6. 

1 = ?%  of  20 

1 = ?%  of  25 

1 = ?%  of  50 

7. 

16  = ?%of  16 

16  = ?%  of  160 

40  = ?%  of  180 

8. 

50  = ?%  of  90 

36  = ?%  of  144 

17  = ?%  of  51 

9. 

200  = ?%  of  225 

150  = ?%  of  225 

75  = ?%  of  225 

Mixed  Practice 

1. 

7359  2.  30,101 

3.  .745 

4.  9J  5.  67 

I 1^)1 

( 

948  -20,548 

-.738 

-2f  X8f 

65 

3207 

94  6.  27) 14352 

7.  455)30276  8.  1.2)9 

469 

9. 

2i  X 6j  = 10. 

'll 

. ^2  — 

11.  I of  172  = 

12. 

56  -H  1 = 13. 

.4  X 1.8  = 

14.  100  X .936  = 

Per  Cents  Greater  Than  100% 

a 

b 

c 

152  1 

1. 

4 = ?%  of  2 

16  = ?%  of  4 

36  = ?%  of  18 

2. 

200%  of  75  = 

150%  of  80  = 

300%  of  45  = 

3. 

50  = ?%  of  20 

75  = ?%  of  60 

60  = ?%  of  45 

4. 

125%  of  75  = 

120%  of  36  = 

210%  of  140  = 

5. 

250%  of  55  = 

102%  of  450  = 

103%  of  940  = 

6. 

102  = ?%  of  100 

210  = ?%  of  200 

50  = ?%  of  40 

7. 

35  = ?%  of  25 

23  = ?%  of  20 

87  = ?%  of  50 

8. 

110%  of  320  = 

101%  of  900  = 

400%  of  3.8  = 
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Finding  the  Per  Cent  of  Change 

a b c 

From  10  to  20  From  20  to  10 

From  12  to  9 From  80  to  100 

From  36  to  48  From  48  to  60 

From  60  to  30  From  60  to  35 

From  90  to  80  From  90  to  50 

From  150  to  120  From  120  to  300 

From  120  to  200  From  180  to  270 


1 . From  10  to  15 

2.  From  9 to  12 

3.  From  48  to  36 

4.  From  60  to  48 

5.  From  80  to  90 

6.  From  120  to  150 

7.  From  200  to  120 


Rounding  Off  Per  Cents 

I.  Express  the  following  to  the  nearest  per  cent: 


a 

b 

c 

d 

e f 

i 

1. 

.421 

.025 

.063 

.449 

.495  .375  \ 

2. 

.006 

.014 

.018 

.276 

1.015  1.125 

3. 

32.4% 

56.5% 

3.4% 

2.7% 

12.25%  49.5% 

4. 

102.4% 

1.025 

3.49% 

4.8% 

27.4%  156.2% 

Tc 

> the  nearest  per  cents,  find  the 

missing 

numbers : 

1. 

3 in.  = 

?%  of  1 ft. 

9.  16 

hr.  = ?%  of  1 da. 

2. 

5 oz.  = 

?%  of  1 lb. 

10.  27 

min.  = ?%  of  1 hr, 

3. 

1 qt.  = 

?%  of  1 pt. 

11.  75 

sec.  = ?%  of  1 min. 

4. 

5 in.  = 

?%  of  1 ft. 

12.  50 

sec.  = ?%  of  1 min, 

5. 

15  in.  = 

= ?%  of  1 ft. 

13.  11 

oz.  = ?%  of  1 lb. 

6. 

4 ft.  = 

?%  of  1 yd. 

14.  18 

oz.  = ?%  of  1 lb. 

7. 

10  fl.  oz 

:.  = ?%  of  1 

pt. 

15.  20 

in.  = ?%  of  1 ft. 

8. 

28  fl.  oz 

. = ?%  of  1 

qt. 

16.  7 pk.  = ?%  of  1 bu. 

Drawing  Lines 

Draw  lines 

of  the  following  lengths : 

a 

b 

c 

d e 

1. 

2 in. 

4 in. 

I5  in. 

3^  in.  1 J in. 

2. 

2j  in. 

3f  in. 

45  in. 

2^  in.  3 in. 
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Area  and  Perimeter  of  a Rectangle 

Per-  Per- 


Length 

Width  Area  imeter 

Length  Width  Area  imeter 

1 . 9 ft. 

4 ft.  ? 

10.  27  in.  18  in.  ? 

7 

2.  16  ft. 

12  ft.  ? 

? 

1 1 . 40  ft.  26  ft.  ? 

7 

3.  10  in. 

7 in.  ? 

? 

12.  18  in.  14  in.  ? 

7 

4.  yd. 

4 yd.  ? 

? 

1 3.  6 mi.  24  mi.  ? 

7 

5.  9.8  ft. 

6.5  ft.  ? 

7 

14.  13.4  ft.  8.5  ft.  ? 

7 

6.  17.5  ft. 

12.4  ft.  ? 

7 

15.  8.6  in.  5.5  in.  ? 

7 

7.  Jmi. 

4 mi.  ? 

7 

1 6.  94  yd.  2 yd.  ? 

7 

8.  1 J mi. 

1 mi.  ? 

7 

17.  34  in.  If  in.  ? 

7 

9.  2j  ft. 

Ij  ft.  ? 

7 

1 8.  f mi.  4 ? 

7 

Finding  the  Area  of  a Triangle 

Altitude 

Area 

Base  Altitude 

Area 

1 . 6 ft. 

9 ft. 

7 

8.13  ft.  9 ft. 

7 

2.  14  in. 

18  in. 

7 

9.  7 in.  15  in. 

7 

3.  3 yd. 

2 yd. 

7 

1 0.  4 

7 

4.  40  rd. 

25  rd. 

7 

11.25  yd.  12  yd. 

7 

5.  2 mi. 

1 mi. 

7 

12.  36rd.  25  rd. 

7 

6.  14.6  ft. 

9.5  ft. 

7 

13.  7.2  ft.  10.5  ft. 

7 

7.  22.8  in. 

11.5  in. 

7 

14.  18.5  in.  14.6  in. 

7 

Finding  the  Area  of  a Parallelogram 

Base 

Altitude 

Area 

Base  Altitude 

Area 

239lB^^I 

7 in. 

7 

8.  42  in.  35  in. 

7 

2.  16  ft. 

9 ft. 

7 

9.  7.6  ft.  8.5  ft. 

7 

3.  7 mi. 

24  mi. 

7 

10.  44  in.  24  in. 

7 

4.  46  rd. 

18  rd. 

7 

11.16  yd.  85  yd. 

7 

5.  54  yd. 

4 yd. 

7 

12.  9.5  in.  4.8  in. 

7 

6.  27  ft. 

141  ft. 

7 

13.24rd.  104  rd. 

7 

7.  30  in. 

184 

7 

14.  f mi.  4 

7 
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c 


Finding  the  Circumference  of  a Circle 


a 

(Use  TT  = 3.14) 

1 . Diameter,  6 ft. 

2.  Diameter,  30  ft. 

3.  Diameter,  4 mi. 

4.  Radius,  3 yd. 

5.  Radius,  2.25  ft. 
(Use  TT  = 3^) 

6.  Diameter,  7 in. 

7.  Radius,  7 in. 

8.  Diameter,  70  ft. 


b 

Diameter,  10  ft. 
Diameter,  50  ft. 
Diameter,  40  rd. 
Radius,  11  in. 
Radius,  9.5  ft. 

Diameter,  21  ft. 
Radius,  21  ft. 
Radius,  3j  mi. 


Diameter,  16  ft. 
Diameter,  8 in. 
Diameter,  18  in. 
Radius,  4.5  in. 
Radius,  1.5  mi. 


Diameter,  28  in. 
Radius,  28  in. 
Radius,  7 yd. 


Finding  the  Number  of  Degrees  in  a Central  Angle 


To  the  nearest  whole  number,  find  the  number  of  degrees  in 
each  of  the  following  angles : 


a 

1 . 25%  of  360° 

2.  35%  of  360° 

3.  75%  of  360° 

4.  1%  of  360° 

5.  91%  of  360° 


18%  of  360' 
64%  of  360' 
82%  of  360' 
27%  of  360' 
33%  of  360' 


13%  of  360' 
43%  of  360' 
12%  of  360' 
54%  of  360' 
68%  of  360' 
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6.  Which  of  the  following  groups  of  per  cents  cannot  be  repre- 
sented on  a circle  graph? 


a.  20%,  25%,  30%,  25% 

b.  10%,  28%,  35%,  31% 

e.  9%,  31%,  25%,  40% 
d.  48%,  12%,  25%,  17% 


e.  16%,  44%,  25%,  20% 

f.  9%,  21%,  40%.  30% 

g.  37%,  23%,  35%,  5% 

h.  20%,  45%,  30%,  8% 


7.  What  part  of  a circle  graph  is  represented  when  the  central 
angle  of  an  item  contains  90°?  When  the  central  angle  contains 
120°?  When  the  central  angle  contains  45°?  When  the  central 
angle  contains  180°?  When  the  central  angle  contains  225°? 
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Drawing  Circle  Graphs 

Draw  circle  graphs  containing  four  items  when  the  number  of 
degrees  in  each  item  is  as  follows : 


1. 

45°, 

75°, 

110°, 

the  remainder  of  the  circle. 

2. 

90°, 

120°, 

85°, 

the  remainder  of  the  circle. 

3. 

68°, 

114°, 

175°, 

the  remainder  of  the  circle. 

4. 

140°, 

95°, 

55°, 

the  remainder  of  the  circle. 

5. 

37°, 

102°, 

134°, 

the  remainder  of  the  circle. 

6. 

25%, 

40%, 

10%, 

the  remainder  of  the  circle. 

7. 

30%, 

40%, 

15%, 

the  remainder  of  the  circle 

8. 

18%, 

27%, 

32%, 

the  remainder  of  the  circle. 

9. 

20%, 

25%, 

30%, 

the  remainder  of  the  circle. 

10. 

30%, 

20%, 

15%, 

the  remainder  of  the  circle. 

Checking  on  Geometry 

I 1 . Find  the  area  of  a rectangle  14  feet  wide  and  24  feet  long. 

2.  Find  the  area  of  a triangle  which  has  a base  of  16  inches  and 
an  altitude  of  1 1 inches. 

3.  To  the  nearest  whole  number,  what  is  the  greatest  number  of 
degrees  an  acute  angle  may  have? 

4.  Draw  a line  inches  long  and  construct  a perpendicular 
bisector  of  the  line. 

5.  The  side  of  a regular  inscribed  hexagon  is  1^  inches.  What 
is  the  perimeter  of  the  hexagon? 

6.  Draw  an  angle  of  150°  and  bisect  it  with  compasses.  Check 
the  accuracy  of  your  construction  with  a protractor. 

7.  A square  has  a perimeter  of  18  feet.  What  is  the  area  of  the 
square? 

8.  To  the  nearest  whole  number,  what  is  the  greatest  number  of 
degrees  an  obtuse  angle  may  have?  What  is  the  least  number  of 
degrees  it  may  have? 
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Calories  Needed  Daily 

The  table  gives  the  number  of  calories  needed  daily  by  different 


Individual 

Occupation  ‘ 

Number  of 
Calories 

Man 

Moderately  active  muscular  work 

3500 

Man 

Light  muscular  work 

3150 

Man 

Non-muscular  work 

2800 

Woman 

Moderately  active  work 

3150 

Woman 

Light  work 

2800 

1 . Which  individual  requires  the  most  calories?  the  fewest 
calories? 

2.  What  is  the  average  number  of  calories  shown  for  the  three 
groups  of  men?  for  the  two  groups  of  women? 

3.  If  1000  calories  are  needed  to  raise  the  temperature  of  a 
pound  of  water  4°  F,  how  many  degrees  will  3500  calories  raise  a 
pound  of  water? 

4.  To  the  nearest  1000  calories,  how  many  calories  are  needed 
to  raise  the  temperature  of  a quart  of  water  (about  2^  lb.)  15°  F? 
25°  F?  100°  F?  150°  F? 


Cost  of  Electricity 


An  electric  company  charges  the  following  rate : 


First  15  k.w.h.  or  less  $1.00 


Next  50  k.w.h. 
Next  75  k.w.h. 
Next  85  k.w.h. 
Over  225  k.w.h. 


5^!^  for  each  k.w.h. 

for  each  k.w.h. 
3^  for  each  k.w.h. 
2^  for  each  k.w.h. 


1 . At  the  rate  given,  find  the  cost  of : 

a.  25  k.w.h.  c.  12  k.w.h.  e.  218  k.w.h. 

b.  64  k.w.h.  d.  100  k.w.h.  f.  337  k.w.h. 

2.  At  the  rate  given,  find  the  average  cost  per  kilowatt  hour 
when  100  k.w.h.  are  used;  when  200  k.w.h.  are  used;  when  500 
k.w.h.  are  used. 
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Finding  Interest  for  Different  Time  Intervals 

Find  the  interest  on  the  following: 


Principal 

Rate 

Time 

Principal 

Rate 

Time 

$400 

2% 

1 Yr. 

7. 

$960 

4% 

4Yr. 

$350 

6% 

4Yr. 

8. 

$1320 

2% 

2 Yr. 

$750 

5% 

1 Yr. 

9. 

$2450 

3% 

14  Yr. 

$1250 

3% 

2 Yr. 

10. 

$5500 

2% 

2 Yr. 

$1800 

2% 

14  Yr. 

11. 

$1250 

6% 

4Yr. 

$2500 

4% 

24  Yr. 

12. 

$1140 

5% 

14  Yr. 

Multiplying  Two  or  More  Fractions 

1 . Find  the  product  of  8 X ^ X 

Q V -1^  V — 8X1X3  _ ^ _ 3 
OA^Al2—  20X2~40~5 

2.  Find  the  product  of  X ^5  X 3^ 


1 

1 ^ 

o 1 V V 1 xxT  _ 

■^2  25  ^ ^3  ~ ^Xa^'X  3 ~ 

1 O' 

1 


1x1x1 

1x1x3 


i 

3 


Find  the  product  of  the  following: 


3.  34  X 8 X i = 

4.  50  X Ij  X f = 

c i \/  3.  ^ 

2 4 6 “ 

6.  I X i X f = 

7.  750  X ^ X 4 = 

8.  650  X .05  X .5  = 

9.  .5  X .04  X 1200  = 

10.  3 X .04  X 950  = 

11.  1.5  X .05  X 2000  = 

12.  14  X ^ X 600  = 

1 3.  § X 4 X 1%  ~ 

14.  li  X 24  X 34  = 
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15.  74  X 34  X 14  = 

16.  400  X ^ X 24  = 

17.  14  X 34  X 2f  = 

18.  500  X ^ X 24  = 

19.  54  X 8 X 14  = 

20.  800  X .04  X 1.5  = 

21.  2.5  X .05  X 2000  = 

22.  1.5  X .02  X 2400  = 

23.  2 X .04  X 850  = 

24.  f X 14  X 24  = 

25.  4 X ^ X 4^  — 

26.  750  X ^ X 14  = 


Finding  Interest  on  Short-Term  Loans 

Find  the  interest  on  the  following  loans : 

a (308) 


1 . S660  at  4%  for  73  days 

2.  S900  at  3%  for  9 months 

3.  S500  at  5%  for  292  days 

4.  SI 250  at  2%  for  6 months 

5.  $800  at  6%  for  1|  yr. 

6.  $1000  at  4%  for  146  days 

7.  $750  at  6%  for  7 months 

8.  $350  at  5%  for  219  days 


*b  (309) 

9. 

$730 

at  4%  for  60  days 

10. 

$820 

at  5%  for  146  days 

11. 

$1460  at  6%  for  50  days 

12. 

$1200  at  4%  for  75  days 

13. 

$560 

at  3%  for  120  days 

14. 

$600 

at  5%  for  90  days 

15. 

$360 

at  4%  for  48  days 

16. 

$780 

at  6%  for  45  days 

Finding  Interest  on  Savings  Accounts 


Find  the  semiannual  interest  on  the  following: 


a b c 


1 . $400  at  2% 

$150  at  3% 

$275  at  2% 

2.  $950  at  1% 

$475  at  2% 

$1250  at  3% 

3.  $610  at  2% 

$780  at  1% 

$1140  at  3% 

4.  $768  at  2% 

$325  at  2% 

$1460  at  1% 

5.  $1476  at  1% 

$749  at  2% 

$382  at  3% 

6.  $2150  at  2% 

$1740  at  1% 

$3540  at  2% 

7.  $540  at  1% 

$78  at  2% 

$104  at  3% 

li^ 


Finding  Per  Cent  of  Reduction  in  Cost 

Find  the  missing  numbers  in  the  following; 


Former 

Per  Cent  of  Selling 

Price 

Reduction 

Price 

1. 

$ 75 

20% 

7. 

2. 

$120 

15% 

? 

8. 

3. 

$ 16 

10% 

? 

9. 

4. 

$ 24 

18% 

? 

10. 

5. 

$ 49 

22% 

? 

11. 

6. 

$135 

25% 

? 

12. 

Former 

Price 

Per  Cent  of 
Reduction 

Selling 

Price 

$ 22.50 

20% 

? 

$ 55.50 

10% 

? 

$265.50 

334% 

■? 

$ 45 

? 

$40 

$ 75 

? 

$60 

$120 

? 

$90 

-3 

79- 

Trade  Discount 


Find  the  missing  numbers  in 

the  following: 

List 

Rate  of  Net 

List 

Rate  of 

Net 

Price  Discount  Cost 

Price 

Discount 

Cost 

$420 

25%  ? 

11.$  42.50 

10% 

7 

2. 

$ 68 

15%  ? 

12.  $ 176.40 

33J% 

7 

3. 

$ 72 

33J%  ? 

13.  $ 37.50 

33J% 

7 

4. 

$135 

25%  ? 

14.  $ 49.60 

37J% 

7 

5. 

$ 38 

10%  ? 

15.  $ 50 

? 

$ 40 

6. 

$ 49 

5%  ? 

16.  $ 150 

? 

$120 

7. 

$412 

30%  ? 

17.  $ 500 

? 

$450 

8. 

$155 

22%  ? 

18.  $ 360 

? 

$342 

9. 

$ 75 

? $67.50 

19.  $ 750 

? 

$600 

10. 

$ 25 

? $20.00 

20.  $1000 

? 

$780 

Finding  Commission 

Find  the  missing  numbers  in  the  following: 

Sales 

Rate 

Commission 

Net  Proceeds 

1 

$275 

15% 

? 

7 

2. 

$ 36.50 

20% 

? 

7 

3. 

$ 9.20 

25% 

? 

7 

4. 

$ 12.80 

15% 

? 

7 

5. 

$ 4.60 

40% 

? 

7 

6. 

$ 78.50 

20% 

? 

7 

7. 

$ 25 

? 

$ 5 

7 

8. 

$100 

? 

$ 18 

7 

9. 

$150 

? 

? 

$135 

10. 

$ 60 

? 

? 

$50 

11. 

$ 40 

? 

? 

$30 

12. 

An  architect  received  z 

i commission  of  6%  for  drawing 

plans  for  a school  building.  If  the  building  cost  $750,000,  what 

was  the  architect’s  commission? 
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How  Well  Do  You  Understand  Our  Number  System? 

1.  Give  the  regrouped  value  of  the  5 and  the  0 in  5 0 4 

order  to  subtract  in  the  example  on  the  right.  — 3 8 2 

2.  How  many  hundredths  are  there  in  1.2?  in  .25? 
in  .425? 

3.  State  which  of  the  following  examples  can  be  solved  by 
multiplication : 

a.  .45  + 4.5  + 45  b.  ,45  + .45  + .45  c.  .045  + .045  + .45 

4.  What  is  the  largest  three-place  number  which  is  divisible  by  3? 
by  4?  by  7? 

5.  What  is  the  value  of  a 2 in  a number  when  the  2 is  five  places 
to  the  left  of  ones’  place?  when  the  2 is  three  places  to  the  right  of 
ones’  place? 

6.  Use  the  digits  1,  3,  5,  and  8 but  once  in  a number  and  write 
the  following : 

a.  The  largest  number  when  8 is  in  tens’  place. 

b.  The  smallest  decimal  when  1 is  in  hundredths’  place. 

c.  The  difference  between  the  largest  and  smallest  whole 

numbers  formed  by  these  digits. 


Practise  What  You  Have  Learned 


1.  734 

2.  60,013 

3.  746 

4.  76 

5. 

4287 

-40,095 

X308 

X8|  I 

-2f 

905 

7688 

803 

6.  8)37402 

7.  27)2134 

8.  458)33709 

5369 

, 1 3 

9.  1 of  124 

25  X ij  = 

11. 

liH 

h3j 

= ^ 

12.  84  4- 

A 

= 13. 

1000  X 9.24'5=0 

14. 

.72  • 

4-  .01 

= 

15.  3%  of  920  = 16. 

106%  of  275  = 

17. 

1 = 

?% 

18.  45  = 

?%of60  19. 

150  = ?%  of  125 

20. 

9 = 

?%  of  16 

2 1 . To  the  nearest  hundredth,  what  is  the  value  of  f ? 
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Checking  on  Whole  Numbers 


n [j) 


1.  $ 87.65 

2.  36,125 

3.  478 

4.  9650 

345.98 

-35,927 

X309 

X780 

9.49. 

52.78 

5. 

6. 

2.98 

9)74342 

365)248215 

7.  Round  off  72,499  to  the  nearest  thousand. 

8.  A whole  number  rounded  off  to  the  nearest  thousand  is 
24,000.  What  is  the  least  value  this  number  could  have  had  before 
it  was  rounded  off?  What  is  the  greatest  value  this  number  could 
have  had  before  it  was  rounded  off? 

9.  An  airplane  has  an  average  speed  of  250  m.p.h.  At  that 
rate,  how  many  hours  will  it  take  to  fly  1800  miles?  Express  the 
answer  as  hours  and  minutes. 

10.  An  example  in  addition  contains  five  numbers.  What  is 
the  greatest  possible  number  to  be  carried  from  the  ones’  place  in 
the  example? 

1 1 . If  the  vacant  cells  in  the  square  on 
the  right  are  filled  with  the  correct  num- 
bers, a magic  square  is  formed.  Find  the 
missing  numbers. 

12.  If  6 oranges  sell  for  25^,  what  do  you 
have  to  pay  for  one  orange? 

1 3.  When  a student  is  in  school  for  one 
day,  it  is  counted  as  one  day’s  attendance. 

If  the  daily  attendance  in  a month  for  a class  of  20  students  is  230 
days  attendance,  what  is  the  average  daily  attendance? 

14.  By  what  kind  of  a number  must  an  odd  number  be  multiplied 
to  give  an  odd  number?  to  give  an  even  number? 

15.  The  average  of  four  numbers  is  78.  If  three  of  these  num- 
bers are  69,  75,  and  88,  what  is  the  fourth  number? 

1 6.  What  number  has  a quotient  of  307  with  a remainder  of 
56  and  a divisor  of  67? 

17.  If  a jet  airplane  has  a speed  of  750  m.p.h.,  how  many  miles 
will  it  travel  in  one  minute? 


|b 

23 

27 

19 

25 

22 

24 

18 

17 

28 

, u 

■‘\y  ‘'1/ 
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vn 


A !- 
n . 


\ i 


n/ 
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Checking  on  Conunon  Fractions 

2.  9i  3.  7§  4.  f 5.  9i  6.  Ij 

2f  8 -f  -2|  - I 

7.  fof72=  8.  fxi=  9.  lJX2i=  10.  4f  X 14  = 
11.12-Hf=  12.16-Mi=  13.2j-5-li=  14.94-16  = 

15.  Arrange  according  to  size,  beginning  with  the  fraction  hav- 
ing the  least  value : 

al.3_7__a_3  u2i_7_35 

2j  8>  32j  16j  4 3?  25  1 25  45  6 


16.  Write  a fraction  having  a numerator  of  2 which  is  greater 
than  J but  less  than  f . 

17.  How  many  half-pint  bottles  can  be  filled  from  a gallon  of 
cream?  What  is  the  value  of  the  cream  at  27^  a bottle? 

1 8.  A bottle  of  soft  drink  contains  12  fluid  ounces.  The  contents 
of  the  bottle  is  what  fractional  part  of  a pint?  of  a quart? 

1 9.  Express  2 hr.  24  min.  as  hours. 

20.  Express  if  hours  as  hours  and  minutes. 

2 1 . A recipe  for  a refreshing  drink  is  as  follows : 

a.  f cup  water 

^ b.  3 tablespoons  milk 

c.  2 teaspoons  sugar 

d.  f cup  frozen  fruit 

The  above  materials  will  make  enough  drink  for  an  8-ounce 
serving.  How  much  of  each  material  is  needed  for  a 12-ounce 
serving? 

22.  How  many  pieces  of  ribbon  f yard  long  can  be  cut  from  a 
piece  of  ribbon  5 yards  long? 

23.  A crate  contains  12  dozen  eggs.  If  the  average  weight  of  a 
dozen  eggs  is  24  ounces,  what  is  the  weight  in  pounds  of  the  eggs 
in  the  crate? 

24.  One  sixteenth  is  what  fractional  part  of  one  half? 
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Checking  on  Decimal  Fractions 


6. 


10. 


7.43  2.  .735 

3.  .745 

4.  .910 

5.  4.6 

8.56  .460 

-.325 

-.875 

X.35 

2.95  .298 

1.64  ^ 

100  X 3.14  = 

7.  .2  X .3  = 

8.  4)3 

9.  .S'p 

By  what  number 

must  .073  be 

multiplied  to 

have  the 

product  equal  to  73? 


1 1 . How  many  hundredths  are  there  in  .3?  in  1.2? 


12.  By  approximation,  find  the  place  for  the  point  in  the  answer 
to  each  of  the  following  examples : 


a.  .3  X 7.5  = 225 

b.  .15  X 2.5  = 375 

c.  1.8  X 1.8  = 324 


d.  8.64  -J-  3.6  = 24 

e.  2.625  ^ 25  = 105 

f.  262.5  .25  = 105 


13.  A farmer  raised  14.85  tons  of  tomatoes  per  acre  from  8.34 
acres.  Find  the  number  of  tons  he  raised.  Check  the  answer  by 
approximation. 

14.  A baseball  player  was  at  bat  145  times  and  made  42  hits. 
Find  his  batting  average. 

15.  A “300-hitter”  in  baseball  means  that  a batter  gets  on  the 
average  at  least  3 hits  in  10  times  at  bat.  Which  of  the  following 
is  a 300  batter? 

a.  \5  hits  in  53  times  at  bat  b.  29  hits  in  102  times  at  bat 
c.  18  hits  in  55  times  at  bat 

16.  A car  used  14.6  gallons  of  gasoline  on  a trip  of  280  miles. 
To  the  nearest  whole  number,  what  was  the  average  number  of 
miles  per  gallon? 

1 7.  How  many  inches  are  there  in  a tenth  of  a foot? 

1 8.  The  rainfall  in  a city  in  a year  is  44  inches.  To  the  nearest 
hundredth  of  an  inch,  what  is  the  average  monthly  rainfall  in  that 
city? 

19.  The  average  of  three  numbers  is  .85.  If  two  of  these  num- 
bers are  .92  and  .78,  what  is  the  third  number? 
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Checking  on  Percentage 


Find  the  missing  numbers  in  the  following: 


a 

b 

1.  12  = ?%  of  18 

18  = ?%  of  12 

2.  102%  of  80  = 

33j%  of  96  = 

3.  100%  of  87  = 

11  = ?%  of  11 

4.  120  = ?%  of  150 

37^%  of  80  = 

5.  105%  of  420  = 

1%  of  850  = 

c 

3%  of  75  = 
66§%  of  120  = 
60  = ?%^of  45 
16§%  of  7$b  = 
100  = ?%  of  90 


6.  Express  f as  a per  cent. 

7.  What  per  cent  of  1 is  3? 

8.  A yard  is  what  per  cent  of  a foot? 

9.  A pint  is  what  per  cent  of  a quart? 

10.  A spelling  test  contained  25  words  of  which  23  words  were 
spelled  correctly.  What  per  cent  of  the  words  were  correct? 

1 1 . A test  marked  in  per  cent  was  given  a score  of  85%.  If 
there  were  20  questions  on  the  test,  how  many  questions  were 
incorrect? 


12.  A baseball  team  won  14  games  and  lost  11  games.  What 
per  cent  of  the  games  played  were  won? 

1 3.  A baseball  player’s  batting  average  is  .320.  At  that  rate, 
how  many  hits  should  he  make  in  50  times  at  bat? 

14.  The  population  of  a city  increased  from  25,000  to  27,500. 
What  was  the  per  cent  of  increase  in  population? 

1 5.  The  price  of  a suit  was  reduced  from  $75  to  $60.  What  was 
the  per  cent  of  reduction  in  price? 

1 6.  The  yearly  subscription  to  a magazine  is  $5,  or  a three-year 
subscription  may  be  made  for  $10.  What  per  cent  may  be  saved 
by  taking  a three-year  subscription? 

17.  To  the  nearest  whole  per  cent,  46  is  what  per  cent  of  55? 

18.  The  side  of  an  equilateral  triangle  is  what  per  cent  of  the 
perimeter  of  the  triangle? 

19.  The  perimeter  of  a square  is  what  per  cent  of  the  side  of  the 
square? 
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Checking  on  the  Mathematics  of  Business 

Find  the  interest  on  the  following  loans : 


1 . $500  at  6%  for  1 Yr. 

2.  $900  at  6%  for  i Yr. 

3.  $1200  at  5%  for  Yr, 

4.  $1500  at  4%  for  2 Yr. 

5.  $2500  at  4%  for  § Yr. 


a 


$750  at  6%  for  30  da. 
$420  at  5%  for  60  da. 
$1200  at  6%  for  45  da. 
$3000  at  4%  for  72  da. 
$100  at  6%  for  60  da. 


b 


Find  the  semiannual  interest  on  the  following: 


6.  $650  at  3% 

7.  $78  at  2% 

8.  $1240  at  3% 


a 


b 

$150  at  2% 
$930  at  1% 
$1840  at  2% 


$470  at  1% 
$275  at  2% 
$1160  at  1% 


c 


9.  A rate  of  interest  at  5%  a month  is  equal  to  what  rate  per 
year? 

10.  A rate  of  6%  a year  is  equal  to  what  rate  per  month? 

1 1 . A merchant  bought  goods  valued  at  $250  and  he  marked 
them  up  to  $400.  The  markup  is  what  per  cent  of  the  cost? 

12.  A book  is  listed  at  $5  but  a trade  discount  of  25%  is  given. 
What  is  the  net  cost  of  the  book? 

13.  If  the  margin  of  doing  business  is  35%  of  the  selling  price 
and  the  expenses  are  25%  of  the  selling  price,  the  profit  is  what  per 
cent  of  the  selling  price? 

1 4.  A salesman  is  given  a commission  of  15%  of  his  sales.  If  his 
sales  in  a month  equal  $2560,  what  is  his  commission  for  that 
month? 

1 5.  A salesman  is  given  a salary  of  $30  a week  plus  a commission 
of  5%  of  his  sales.  If  his  sales  average  $920  a week,  what  are  his 
weekly  earnings? 

16.  What  is  the  semiannual  interest  on  a savings  deposit  of 
$1240  at  2%? 

17.  Find  the  net  cash  cost  of  1200  gallons  of  fuel  oil  at  11.5ff 
when  a 2%  discount  is  given  for  cash. 
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Checking  on  Geometry 

1 . Draw  an  angle  of  80°.  Bisect  it  with  compasses.  Check 
your  construction  with  a protractor. 

2.  Draw  a line  inches  long.  ^ 

Construct  a perpendicular  bisector 
of  the  line.  Check  your  construction 
with  a ruler. 

3.  Use  the  figure  on  the  right: 

a.  Name  four  acute  angles. 

b.  Name  two  obtuse  angles. 

c.  Name  two  right  angles. 

d.  Measure  the  number  of  degrees  in  angle  BOD. 

e.  What  kind  of  angle  is  angle  AOE? 

4.  Find  the  area  of  each  of  the  triangles  shown  below: 


5.  The  length  of  the  third  side  in  triangle  I is  10  inches.  What 
is  the  perimeter  of  the  triangle? 

6.  The  perimeter  of  a square  is  40  feet.  What  is  the  area  of  the 
square? 

7.  The  width  of  a rectangle  is  half  of  the  length.  If  the  length 
of  the  rectangle  is  16  inches,  what  is  the  area  of  the  figure? 

8.  How  may  a square  differ  from  a rectangle? 

9.  How  may  a parallelogram  differ  from  a rectangle? 

10.  A wheel  has  a diameter  of  14  inches.  What  is  the  circum- 
ference of  the  wheel?  (Use  tt  = 3^) 

11.  Use  the  data  in  problem  1 0 and  prove  that  a point  on  the 
circumference  of  the  wheel  will  travel  f mile  in  100  revolutions  of 
the  wheel. 
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Checking  on  Vocabulary 

Define,  illustrate,  or  use  in  a sentence  each  of  the  expressions 
given  below.  The  number  in  parentheses  shows  where  the  term 
is  presented. 

SET  I 


Acute  angle 

(216) 

Kilowatt  hour 

(281) 

Approximation 

( 4 ) 

Loss 

(314) 

Area 

(206) 

Mixed  number 

(45) 

Calorie 

(273) 

Oblique  line 

(194) 

Central  angle 

(249) 

Octagon 

(223) 

Denominator 

(42) 

Parallelogram 

(238) 

Diameter 

(214) 

Partial  product 

(16) 

Divisible 

(18) 

Plane  figure 

(193) 

Equilateral  triangle 

(235) 

Perpendicular 

(194) 

Exact  decimal 

(108) 

Proper  fraction 

(45) 

Guide  figure 

(24) 

Reduce  (fraction) 

(43) 

Improper  fraction 

(45) 

Regular  hexagon 

(234) 

Invert 

(70) 

Scale  value  (graph) 

(172) 

SET 

II 

Altitude 

(230) 

Parallel  lines 

(194) 

Arc 

(214) 

Partial  dividend 

(24) 

Budget 

(261) 

Per  capita 

(181) 

Concentric  circles 

(215) 

Perimeter 

(203) 

Discount 

(313) 

Perpendicular  bisector 

(221) 

Days  of  grace 

(141) 

Ratio 

(68) 

Equivalent 

(303) 

Regular  figure 

(223) 

Horizontal  bar  graph 

(172) 

Round  number 

( 5 ) 

Inscribed  square 

(223) 

Semicircle 

(214) 

Line  segment 

(196) 

Straight  angle 

(216) 

Magic  square 

( 9 ) 

Terms  of  a fraction 

(43) 

Numerator 

(42) 

Trapezoid 

(241) 

Obtuse  angle 

(216) 

Vertex 

(217) 
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Index 


Abacus,  36,  39 
Acre,  212 

Addition  of  fractions,  48,  49 
Addition  of  whole  numbers,  8,  9 
Adding  measurements,  53 
Altitude,  230,  231 
Angle 

acute,  216 

how  to  read,  217 

kinds  of,  216 

meaning  of,  193 

measuring  of,  218,  219,  220 

obtuse,  216 

right,  216 

straight,  216 

Answers  to  Diagnostic  Tests,  334-337 
Approximate  numbers,  4,  31 
Approximation,  4,  31,  118,  158 
Arc,  214 
Area 

meaning  of,  206 
problems  in,  211,  232,  233 
Area  of 

parallelogram,  239 
rectangle,  207 
square,  210 
triangle,  230,  231 
Automobile  industry,  22,  23 

Bank  balance,  299,  300 
Bank  statement,  299,  300 
Bar  graph 

drawing  of,  176,  177 
reading  of,  172,  173,  175 
Billion,  2 

Bills  and  receipts,  318 
Bisecting  an  angle,  222,  223 
Bisecting  a line,  221,  223 
Bisector,  perpendicular,  221 
Borrowing  money,  303 
Budgets,  261 

Calories,  273-275 
Cash  account,  264,  265 
Cash  balance,  264 

Chapter  tests,  39,  81,  125,  165,  189, 
225,  257,  295,  330 


Check 
bank,  299 
cancelled,  301 
endorsement,  301 
stub,  300 

Checking  by  casting  out  9’s,  19,  26 
Circle,  214,  248 
Circle  graph,  249-251 
Circumference,  214,  246,  247 
Commercial  bank,  300 
Commission,  316 

Common  fractions  expressed  as  deci- 
mals, 107 

Comparing  numbers,  ways  of,  68,  95 
Concentric  circles,  215 
Constructions,  221 

Correcting  estimated  quotient,  25,  30 
Crop  rotation,  171 
Cubic  foot,  287,  290  291, 

Curved  lines,  194 

Decimal  fractions,  85,  88,  92,  322 
Decimal  fractions  equivalent  to  com- 
mon fractions,  107 
Decimals,  multiplication  of,  98,  100 
Degrees,  unit  of  angle,  218 
Denominator,  42 
Deposit  slip,  299 
Depreciation,  266 

Diagnostic  tests,  answers  to,  334-337 
Diagnostic  tests  in 

addition  of  decimals,  94 
addition  of  fractions,  49 
addition  of  whole  numbers,  9 
division  of  decimals,  117 
division  of  fractions,  74 
division  by  one-place  divisor,  21 
division  by  two-place  divisor,  26 
multiplication  of  decimals,  103 
multiplication  of  fractions,  65 
multiplication  of  whole  numbers,  17 
per  cent,  163 

subtraction  of  decimals,  96 
subtraction  of  fractions,  55 
subtraction  of  whole  numbers,  1 3 
Diagnostic  tests,  where  found,  7 
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Diameter,  214 
Discount,  313 
Dividend,  20 
Dividing 

a decimal  by  a whole  number,  104 
a fraction  by  a whole  number,  73 
by  a decimal,  112,  113 
by  a fraction,  70,  72 
by  a mixed  number,  71,  72 
Divisibility  of  numbers,  21 
Division,  comparing  numbers  by,  68 
Division,  remainder  in,  27 
Divisor 

one-place  number,  21 
three-place  number,  28,  29 
two-place  number,  26 

Eggs,  prices  of,  121,  122 
Electrical  appliances,  cost  of  operation, 
284,  285 

Electricity,  cost  of,  283 
Electricity,  metering  of,  282 
Equilateral  triangle,  235 
Erosion,  soil,  170,  171 
Error 

in  measurement,  4 
per  cent  of,  1 97 
Errors,  finding  of,  80 
Even  numbers,  21 

Factor,  190 

Finding  a number  when  a fractional 
part  is  given,  77 
Finding  per  cent  of  change,  155 
Finding  per  cent  of  reduction,  1 54 
Finding  what  per  cent  one  number  is  of 
another  number,  149 
Flights 

around  the  world,  14,  15 
measurement  of,  201 
non-stop,  10, 

Foods,  61,  132,  262,  263,  270,  274 
-276 

Formula  for 

area  of  a rectangle,  207 
area  of  a triangle,  231 
perimeter  of  a rectangle,  204 
perimeter  of  a square,  203 
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Fractions 

changed  to  higher  terms,  44 
changed  to  per  cents,  135 
common,  41,  42,  87 
common  denominator  from  a chart, 
42 

common  denominator  of,  46-48 
decimal,  85,  87 

diagnostic  test  in  addition  of,  49 
diagnostic  test  in  division  of,  74 
diagnostic  test  in  multiplication  of, 
65 

diagnostic  test  in  subtraction  of,  55 
improper,  45 
proper,  45 
reduction  of,  43 
their  per  cent  equivalents,  141 
Fundamentals,  getting  ready  for  test  in, 
79,  124,  164,  188,  224,  256,  292,  329 
Fundamentals,  progress  test  in,  82,  126, 
166,  190,  226,  258,  296,  331 

Geometry,  234 

Geometry,  checking  on,  254,  255,  269, 
326,  327 

Geometry,  designs  in,  236 
Graphs 

bar,  172-177 
circle,  249,  250,  251 
kind  to  choose,  252 
line,  180-184 
picture,  22,  32,  168 
reading  of,  133,  180,  181,  182,  324 
Ground  speed,  201 
Guide  figure,  24 

Heat  units  in  fuel,  289 
Height,  231 
Hexagon,  234 

Higher  terms  of  fractions,  44 
Horizontal  bar  graph,  172 

Important  points 

about  one-place  divisors,  20 
about  two-place  divisors,  24,  25 
in  addition  of  decimals,  93 
in  addition  of  fractions,  46,  47 
in  addition  of  whole  numbers,  8 
in  division  of  decimals,  116 


Important  points  (continued) 

in  multiplication  of  whole  numbers,  1 6 
in  per  cent,  161,  162 
in  subtraction  of  decimals,  95 
in  subtraction  of  fractions,  54 
in  subtraction  of  whole  numbers,  12 
Income,  net,  261 
Inscribed  figure,  223,  234 
Interest,  303,  304,  305 
Interest  formula,  307,  309 
Interest  on  savings  accounts,  310 
Inventory  test,  6 
Inverting  the  divisor,  70,  71 

Kilowatt  hour,  281 

Language  of  per  cent,  129,  137 
Lines 

according  to  position,  194,  195 
curved, 194 
drawing  of,  196 
estimating  length  of,  197 
oblique,  194 
parallel,  194 
perpendicular,  194 
straight,  194 
Loans,  308 

Magic  circle,  215 

Magic  square,  9,  56,  82,  114,  210,  226, 
296 

Manikin,  2,  32 
Mark-up,  311 

Measures  expressed  decimally,  119 
Measures,  tables  of,  52,  333 
Measurement,  error  in,  4 
Measurements 
adding,  53 
dividing,  78 
multiplying,  67 
subtracting,  57 
Mixed  numbers,  45,  60,  63 
Milk 

arithmetic  of,  145 
uses  of,  143 

what  the  farmer  receives  for,  144 
Multiplying  by  10,  100,  1000,  111 
Multiplication 
checking,  19 


Multiplication  (continued) 

of  common  fractions,  59,  60,  63,  64 
of  decimal  fractions,  98,  100 
of  whole  numbers,  16,  17 

Net  cost,  313 

Net  income,  261 

Net  proceeds,  316 

Nine,  an  amazing  number,  18 

Nines,  casting  out  9’s,  19,  26 

Note 

date  of  maturity,  303 
maker  of,  303 
promissory,  303 
Number 
mixed,  45 

quickies,  34,  51,  56,  62,  114, 134, 178, 
199,  209,  242,  268,  286,  306,  328 
system,  2,  36,  90,  186,  243,  293,  320 
Numbers 

addition  of  whole,  9 
approximate,  4 
division  of  whole,  21 
exact,  4 

multiplication  of  whole,  17 
odd  and  even,  21,  35 
regrouped,  3 
round,  5 

subtraction  of  whole,  1 3 
thinking  in,  13,  74,  94,  103,  279 
understanding  of,  35,  36 

Oblique  lines,  194 
Obtuse  angle,  216 
Octagon,  223 
Odd  numbers,  21 

Parallel  lines,  194 
Parallel  rulers,  240 
‘Parallelogram,  238,  239 
Partial  dividend,  24 
Partial  product,  16 
Per  capita,  181 
Per  cent 

changing  fractions  to,  135 
diagnostic  test  in,  163 
finding  of,  136,  138,  140 
language  of,  129,  137 
meaning  of,  130,  131 
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Per  cent  (continued) 
of  error,  197 
reading  a graph  of,  133 
Per  cents 

application  of,  142,  146,  147,  149, 
151,  153,  160 
fractional  equivalents,  141 
greater  than  100%,  152 
Percentages,  practicing,  213,  240,  323 
Perfect  number,  190 
Perpendicular  bisector,  221 
Perpendicular  lines,  194,  198 
Perimeter,  203 
Picture  graph,  22,  32,  168 
Placement  of  point  in  product,  102 
Place  value  in  decimals,  86,  123 
Plane  figures,  193 
Population,  peak,  185 
Population,  school,  184 
Practice  what  you  have  learned,  34,  51, 
62,  75,  89,  105,  120,  134,  142,  145, 
150,  178,  182,  199,  205,  209,  236, 
242,  253,  268,  279,  286,  306,  317,  319 
Principal,  305  272,  302  159, 

Problem  units,  1,  10,  15,  32,  33,  50,  58, 
66,  75,  76,  89,  97,  99,  101,  106,  109, 
110,  115,  121,  122,  132,  139,  143, 

144,  145,  151,  153,  156,  159,  160, 

169,  170,  171,  172,  181,  184,  185, 

201,  208,  212,  237,  244,  245,  261, 

263,  266,  267,  270,  271,  272,  274, 

277,  278,  280,  289,  291,  314 
Profit,  311 

Progress  test,  getting  ready  for,  79,  124, 
164,  188,  224,  256,  292,  329 
Progress  test  in  the  fundamentals,  82, 

126,  166,  190,  226,  258,  296,  331 
Progress  test  in  problem  solving,  83, 

127,  167,  191,  227,  259,  297,  332 
Product,  16 

Promissory  note,  303 
Protractor,  219 
Pyramid,  229 

Quickies,  number,  34,  51,  56,  62,  114, 
134,  178,  199,  209,  242,  268,  286, 
306,  328 

Quotient,  estimated,  25 
Quotient,  rounding  off,  108 
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Radius,  214 
Rate  of  interest,  305 
Ratio,  68,  69,  148 
Rectangle 

drawn  to  scale,  202 
formula  for  areas  of,  207 
formula  for  perimeter  of,  204 
identification  of,  193 
Reduction,  finding  per  cent  of,  154,  155, 
312 

Reduction  of  fractions,  43 
Reference,  tables  of,  333 
Regrouped  numbers,  3 
Regular  figure,  223 
Remainder  in  division,  27 
Roman  numerals,  91 
Round  numbers,  5 
Rounding  off  per  cents,  157 
Rounding  off  the  quotient,  108 

Sales-dollar,  315 
Savings  account,  310 
Savings  in  purchasing,  160,  278 
Scale  drawing,  200 
Scales  of  protractor,  219 
Scale  value,  graph,  173 
Section  of  land,  213 
Self  Helps  in  Arithmetic,  338-362 
Segment  of  line,  1 96 
Selling  price,  311 
Semiannually,  310 
Semicircle,  214 
Soil  erosion,  170 
Soil,  saving  of,  171 
Square,  193 
Square,  inscribed,  223 
Study  helps  in  addition  of  whole  num- 
bers, 8 
Subtraction 

comparing  numbers  by,  13 
important  points  in  fractions,  54 
important  points  in  whole  numbers,  12 
measurements,  57,  58 

Tables 

building  of,  213 
for  reference,  333 

of  addition  and  subtraction  facts,  338 
of  multiplication  and  division  facts, 339 


Telegram,  cost  of,  76 
Terms  of  fractions,  43 
Test 

chapter,  39,  81,  125,  165,  189,  225, 
257,  295,  330 
inventory,  6 

practice  in  the  fundamentals,  38 
progress  in  the  fundamentals,  82, 
126,  166,  190,  226,  258,  296,  331 
progress  in  problem  solving,  83,  127, 
167,  191,  227,  259,  297,  332 
Test,  diagnostic  in  addition  of 
decimals,  94 
fractions,  49 
whole  numbers,  9 
Test,  diagnostic  in  division  of 
decimals,  117 
fractions, '74 
whole  numbers,  21,  26 
Test,  diagnostic  in  multiplication  of 
decimals,  103 
fractions,  65 
whole  numbers,  17 
Test,  diagnostic  in  per  cent,  163 
Test,  diagnostic  in  subtraction  of 
decimals,  96 
fractions,  55 
whole  numbers,  13 
Time,  interest  period,  305 
Trade  discount,  313 
Trapezoid,  241 
Triangles,  229,  235 
Trillion,  2 

Understanding 
numbers,  35,  36 

of  number  system,  186,  243,  293,  320 
of  processes,  37,  179 
of  per  cent,  187 

Vertical  bar  graph,  173 
Vertex  of  angle,  217 
Visualizing 

addition,  46,  93 
angles,  kinds  of,  216,  217 
area,  finding  rule  for,  207,  210,  230, 
231,  238,  239 
area  unit,  206,  258 
decimal  equivalents  of  fractions,  107 
decimals,  addition  of,  93 


Visualizing  (continued) 
decimals,  subtraction  of,  95 
decimals,  division  of,  104,  105,  112, 
113 

decimals,  place  value  in,  86,  87,  115, 
123 


definition  of  calorie,  273 
definition  of  cubic  foot,  287 
definition  of  parts  of  a circle,  214 
definition  of  trapezoid,  241 
definition  of  unit  of  angular  measure, 
218 

division,  70,  71,  72,  73,  112 
fractional  part  of  whole  given,  77 
fraction  equivalents,  42,  43,  44,  47 
fractions,  addition  of,  46 
fractions,  changing  to  higher  terms, 
44,  47,  54 

fractions,  changing  improper  to 
mixed,  45 

fractions,  subtracting,  54 
fractions,  reducing,  43 
fractions,  types  of,  45 
how  to  use  a protractor,  219,  220 
lines,  kinds  of,  194,  195 
measures,  addition  of,  53 
measures,  division  of,  78 
measures,  subtraction  of,  57 
measures,  table  of,  52 
multiplication  of  fractions,  59,  63 
per  cent,  130,  133,  138,  142,  165 
per  cent  of  change,  155 
per  cents  greater  than  100%,  152 
perimeter,  finding  rule  for,  203,  (cir- 
cumference) 246 

place  value,  2,  3,  36,  39,  86,  87,  90, 
123 


regrouping  decimals,  95,  105 
regrouping  whole  numbers,  3,  12 
right  angle,  193 
subtraction  of  decimals,  95 
subtraction  of  fractions,  54 
subtraction  of  whole  numbers,  12 
Vocabulary  exercises,  35,  80,  253,  293, 


328,  388 

Volume  290  291, 
Workshop,  363-388 


Zero  a place  holder,  2 
Zero  in  round  numbers,  5 
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